TUESDAY,  JUNE  1,  1976 


PART  II: 

DEPARTMENT  OF 
HEALTH, 

EDUCATION,  AND 
WELFARE 


FCX3D  AND  DRUG 
ADMINISTRATION 


HUMAN  DRUGS 

Current  Good  Manufacturing  Practice  in 
Manufacture,  Processing,  Packing  or 
Holding  of  Large  Volume  Parenterals, 
and  Request  for  Comments  Regarding 
Small  Volume  Parenterals 


22202 


PROPOSED  RULES 


DEPARTMENT  OF  HEALTH. 
EDUCATION.  AND  WELFARE 
Food  and  Drug  Administration 
[21 CFR  Part  212] 

f  Docket  No.  76N-00991 

HUMAN  DRUGS 

Current  Good  Manufacturing  Practice  in  the 
Manufacture,  Processing.  Packing,  or 
Holding  of  Large  Volume  Parenterals 

The  Food  and  Drug  Administration 
(FDA)  is  proposing  to  establish  current 
good  manufacturing  practice  (CXIMP) 
regulations  for  laurge  volume  parenteral 
(LVP)  drug  products  for  human  use.  As 
defined  in  these  proposed  regulations, 
LVP’s  include  drug  products  such  as  in¬ 
travenous  solutions,  irrigating  solutions, 
peritoneal  dialysatM,  and  blood-collect¬ 
ing  units  containing  an  anticoagulant 
solution.  They  are  packaged  in  single¬ 
dose  c(mtainers  with  a  capacity  of  100 
milliliters  or  more  and  are  terminally 
sterilized.  Interested  persons  have  until 
September  29, 1976,  to  submit  comments. 

In  the  Federal  Register  of  Febru¬ 
ary  13,  1976  <41  FR  6878)  the  Commis¬ 
sioner  of  Food  and  Drugs  proposed  sub¬ 
stantial  revisions  in  the  COMP  regula¬ 
tions  for  finished  human  and  veterinary 
drug  products.  In  that  proposal,  the  Com¬ 
missioner  also  announced  his  intention 
to  propose  at  future  times  further  COMP 
requirements  for  specific  types  of  drug 
products,  either  by  class  or  for  individual 
products.  One  of  the  classes  of  drug 
products  anticipated  in  that  proposal  as 
iieedlng  specific  CXIMP  regulsitlons  is  that 
of  large  volume  parenteral  drug  products. 
LVP’s  constitute  a  relatively  specialized 
of  drugs  bcused  upon  their  unique 
characteristics  in  both  use  and  produc¬ 
tion.  The  primary  use  of  many  such 
products  is  not  based  upon  traditional 
drug  therapy,  but  rather  upon  a  para¬ 
mount  need  of  a  patient  for  basic  body 
constituents  whoi  the  patient  is  unable 
to  consume,  produce,  or  maintain  medi¬ 
cally  necessary  amounts.  Because  LVP 
drug  products  are  usually  administered 
to  seriously  weakened  persons  and  gen¬ 
erally  large  volumes  of  such  products 
must  be  prescribed,  a  drug  quality  level  of 
the  highest  magnitude  is  required.  Fur¬ 
thermore,  because  the  drugs  in  this  class 
are  administered  parenterally,  the  risks 
arising  from  nonsteiility  are  heightened. 
Thus,  the  smallest  problem  relating  to 
the  quality,  strength,  purity,  or  sterility 
of  an  LVP  drug  product  can  Jeopardize 
the  life  of  a  patient.  On  the  production 
side.  LVP’s  are  currently  manufactured 
in  the  United  States  by  a  very  few  firms, 
each  of  which  prepares  enormous 
amounts  of  drugs  in  this  class.  As  dis¬ 
cussed  later  in  this  preamble,  recent 
problems  within  the  LVP  Industry  have 
suggested  a  need  for  priority  action  and. 
at  the  same  time,  they  provide  an  oppor¬ 
tunity  for  quickly  raising  all  suppliers  to 
the  level  of  current  good  manufactiuing 
practice.  Therefore,  FDA  has  developed 
specific  criteria  for  the  manufacture, 
prxNsessing.  packing,  or  holding  of  LVP 
drug  products  to  assiure  the  highest  pos¬ 
sible  standards  for  the  finished  product 


Ihese  criteria  are  already  generally 
w^  known  to  the  affected  Indushy 
through  various  contacts  between  FDA 
and  the  industry  during  the  development 
of  this  proposal.  Some  of  these  contacts 
resulted  from  several  extensive  recalls  of 
marketed  LVP  drug  products  that  failed 
to  meet  standards  of  quality  or  purity. 
Such  recalls  have  involved  individual  lots 
of  drug  products  and.  in  some  instances, 
the  entire  LVP  drug  product  production 
where  significant  manufacturing  defi¬ 
ciencies  in  the  plant  were  found  by  PDA 
during  a  plant  inspection.  As  a  result,  the 
affected  firms  made  changes  in  their 
manufacturing  procedures  and  plant 
design  after  consulting  with  FDA.  Dur¬ 
ing  such  c(Xisultations,  the  criteria  pro¬ 
posed  herein  were  made  known  to  the 
firms. 

In  addition,  the  Commissioner  released 
an  earlier  draft  of  this  proposal  to  the 
public  on  February  14, 1975  (40  FR  6811) . 

While  these  proposed  provisions  are 
not  yet  requirements,  the  Ccnnmlssioner 
believes  that  current  practices  of  LVP 
drug  product  manufacturers  already 
comply  with  most  of  these  provisions. 
Where  there  are  differences,  the  Com¬ 
missioner  believes  that  manufacturers 
are  developing  the  ^ta  necessary  to  ef¬ 
fect  changes  to  comply  with  the  proposed 
requirements. 

Because  of  the  critical  nature  of  both 
the  production  and  use  of  LVP  drug 
products  and  evidence  that  not  all  manu- 
factiuers  could  assure  the  level  of  micro¬ 
biological  quality  required  for  LVP  drug 
products.  FDA.  in  late  1971,  began  an 
intensive  review  and  evaluation  of  LVP 
production.  This  review  was  first  limited 
to  specific,  individual  manufacturing  or 
container-closure  problems.  In  1973,  the 
review  expanded  to  a  broad  survey  of  the 
Industry  that  Included  extensive  sam¬ 
pling  of  LVP  drug  products,  comprehen¬ 
sive  drug  establishment  inspections  by 
specially  trained  investigator-engineer- 
mlcrobiologlst  teams,  and  detailed  dis¬ 
cussions  between  the  industry  and  FDA. 
These  discussions  with  LVP  drug  product 
manufacturers  have  provided  the  indus¬ 
try  an  opportunity  to  commoit,  both 
orally  and  in  writing,  on  the  technical 
aspects  of  LVP  drug  product  production 
that  FDA  considered  pertinent  to  good 
manufacturing  practice.  In  addlticm, 
since  certain  LVP  drug  products  are  new 
drugs,  the  Commissioner  has  been  able 
to  consider  information  submitted  imder 
the  provisions  of  section  505  of  the  Fed¬ 
eral  Food,  Drug,  and  Cosmetic  Act. 
Specifically,  FDA  has  reviewed  informa- 
tion  in  new  drug  applications  (21  C7FR 
Part  314) )  regarding  the  methods  used 
in.  and  the  facilities  and  controls  used 
for,  the  manufacture,  processing,  and 
packing  of  LVP  drug  products.  The  in¬ 
formation  developed  by  PDA  during  this 
4-year  period,  including  industry  discus¬ 
sions,  is  the  basis  for  this  proposal. 

Copies  of  documents  relating  to  the 
discussions  with  industry  are  on  file  with 
the  Hearing  Clerk,  Food  and  Drug  Ad¬ 
ministration.  Rm.  4-65,  5600  Fishers 
Lane.  Rockville,  MD  20852.  Such  docu¬ 
mentation  Includes  the  initial  points  for 
discussion  and  summary  minutes  of  the 
meetings. 


This  proposal  Includes  for  the  first  time 
in  CGMP  drug  regulations  specific  well- 
defined  process  standards.  The  Commis¬ 
sioner  has  already  established  compara¬ 
ble  precise  standards  for  certain  biologi¬ 
cal  products  (21  CFR  Subchapter  F)  and 
for  low-EM:id  foods  in  hermetically  sealed 
containers  (21  CFR  Part  128b) .  It  is  im¬ 
portant  to  realize  that  explicit  detail  is 
necessary  to  provide  assurance  that  the 
methods  and  facilities  used  and  the  con¬ 
ditions  ol,  producticm  are  adequate  in 
design  and  application  to  preclude  micro¬ 
biological  and  pyrogenic  contamination 
of  LVP  drug  products.  The  Industry  and 
FDA  both  recognize  that  sampling  and 
testing  of  finished  products  alcme  cannot 
provide  the  necessary  assurance  of  drug 
product  quality.  Without  standcu'dized 
procedures  of  demonstrated  reliability  of 
production  and  sterilization  processes, 
assurance  of  quality  could  only  be  ob¬ 
tained  through  full  testing  of  every  imit. 
Testing  to  this  extent  is,  of  course,  not 
practicable. 

The  Commissioner  intends  for  COMP 
regulations  to  become  binding  specific  re¬ 
quirements  that  must  be  complied  with; 
failing  to  do  so  shall  render  an  LVP  drug 
product  adulterated  under  section  501 
(a)  (2)  (B)  of  the  act.  Section  701(a)  of 
the  act  empowers  the  Commissioner  to 
promulgate  substantive  rules  to  facilitate 
enforcement  of  the  act’s  other  provisions. 
National  Nutritional  Foods  Ass’n  v. 
Weinberger.  512  F.  2d  688  (2d  CJlr.  1975) ; 
Weinberger  v.  Hynson,  Westcott  A  Dun¬ 
ning.  Inc..  412  U.S.  609  (1973);  CIBA 
Corp.  V.  Weinberger.  412  U.S.  640  (1973) ; 
Weinberger  v.  Bentex  Pharm.  Inc..  412 
UB.  645  (1973).  Publication  of  proposed 
regulatkms  establishing  current  good 
manufactiuing  practice  in  the  maniffac- 
ture,  processing,  pcu:klng  or  holding  of 
large  volume  parenterals  for  human  use 
will  allow  8dl  members  of  the  industry  an 
opportunity  to  participate  in  their  prep¬ 
aration  and  to  note  the  level  of  per¬ 
formance  expected  of  them.  Binding 
regulations  will  also  serve  to  Inform 
courts  of  expert  Judgments  o(  FDA  re¬ 
garding  current  good  manufactiu*^ 
practice  for  LVP  drugs  in  the  United 
States;  this  will  expedite  and  assist  en¬ 
forcement  proceedings  to  assime  compli¬ 
ance  with  section  501(a)(2)(B)  of  the 
act.  The  legal  status  of  the  COMP  regu¬ 
lations  is  set  forth  in  !  210.1,  proposed  in 
the  Federal  Register  of  February  13, 
1976  (41  FR  6878) . 

Relation  to  Current  Good  Manufactur¬ 
ing  Practice  Regulations  in  Parts  210 

AND  211 

Section  212.1  provides  a  specific  state¬ 
ment  regarding  the  applicability  and  re¬ 
lationship  of  the  more  general  CGMP 
regulatlcms  in  Parts  210  and  21 1  to  manu¬ 
facturers  of  LVP  drug  products.  Unless 
otherwise  explicitly  provided,  the  regula¬ 
tions  in  21  CTR  Part  210 — CTurrent  Good 
Manufacturing  Practice  in  Manufactur¬ 
ing,  Processing,  Packing,  or  Holding  of 
Drugs;  General;  and  21  CFR  Part  211 — 
Current  Good  Manufacturing  Practice 
for  Drug  Products  are  applicable  to  all 
drug  products.  Including  LVP  drug 
products.  Therefore.  It  must  be  clearly 
imderstood  that  the  regulations  proposed 
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at  this  time  will  be  in  addition  to,  and 
supplement,  the  more  general  COMP 
regulations  of  Parts  210  and  211  as  pro¬ 
posed  in  the  Federal  Register  of  Febru¬ 
ary  la,  1976.  To  determine  the  require¬ 
ments  for  complying  with  current  good 
manufsicturlng  practice  for  LVP  drug 
products,  both  the  general  COMP  regula¬ 
tions  and  the  specific  COMP  regulations 
for  LVP  drug  products  must  be  applied. 
Provisions  in  the  general  COMP  regvda- 
tions  are  not  repeated  in  the  specific 
COMP  regulations  for  LVP  drug  prod¬ 
ucts.  However,  a  provision  in  Part  212 
that  sui>plements  a  corresponding  re¬ 
quirement  in  Part  210  or  211  is  keyed 
numerically  to  the  regulations  in  Part 
210  or  211.  To  trace  a  corresponding  sec¬ 
tion,  refer  to  the  last  portion  of  the  sec¬ 
tion  number.  For  example,  definitions  are 
in  §5  210.3, 211.3,  and  212.3;  requirements 
regarding  responsibilities  of  the  quality 
control  unit  are  in  §§  211.22  and  212.22. 

Relation  to  Manufacturing  Practices 
Subject  to  Approved  New  Drug  Ap¬ 
plications 

A  significant  number  of  LVP’s  are  sub¬ 
ject  to  new  drug  applications  (NDA’s) 
that  were  approved  under  earlier  and 
possibly  less  specific  or  less  rigorous 
standards.  The  LVP  current  good  manu¬ 
facturing  practice  regulations  are  issued 
under ‘section  501(a)(2)(B)  of  the  act 
and  are  applicable  to  all  LVP  drug  prod¬ 
ucts,  regardless  of  their  “new  drug” 
status.  Failure  to  comply  with  the  COMP 
specifications  raiders  the  product  adul¬ 
terated  and  subject  to  regulatory  action. 
New  drug  applications  are  covered  by  sec¬ 
tion  505  of  the  act.  The  ^‘manufacturing 
controls”  piortion  of  an  NDA  contains  the 
commitments  of  a  manufacturer  regard¬ 
ing  the  methods  he  will  use  in  the  manu¬ 
facture,  processing,  piacking,  and  holding 
of  the  product.  Failure  to  abide  by  these 
commitments  takes  the  product  outside 
the  marketing  privilege  conferred  by  the 
NDA  and  renders  the  product  subject  to 
regulatory  action  as  a  “new  drug”  not 
covered  by  an  approved  NDA.  It  is  the 
positiim  Of  FDA  that  an  LVP  drug  prod¬ 
uct  must  be  manufactiured  in  accord¬ 
ance  with  the  higher  standard  ot  more 
rigorous  specification  applicable  to  the 
product  under  the  COMP  regulations  and 
the  NDA  commitments.  If,  for  example, 
the  sterilization  process  standard  pro¬ 
posed  in  these  COMP'  regulations  is 
adopted  and  exceeds  the  sterilization 
process  commitment  undertaken  in  an 
approved  NDA,  the  product  will  be 
deemed  adulterated  unless  the  COMP 
standard  is  met,  notwithstanding  com¬ 
pliance  with  the  NDA  commitment.  At 
the  same  time,  if  the  same  NDA  sets  forth 
requirements  for  the  LVP  product  con- 
tateer  and  closure  system  that  are  more 
rigorous  than  those  in  the  COMP  regu¬ 
lations  for  LVP’s,  the  product  will  be 
deemed  to  be  outside  the  NDA  and  sub¬ 
ject  to  regulatory  action  If  the  NDA 
standards  are  not  met,  notwithstanding 
compliance  with  CX>MP  regulations. 

nys  result  is  Intended  by  the  act, 
which  subjects  all  drugs  to  the  "curroit 
good’*  standards  of  manufacturing,  even 


though  they  were  approved  for  market¬ 
ing  on  the  basis  of  earlier,  lesser  stand¬ 
ards.  Indeed,  PDA  has  Iwig  permitted 
persons  holding  an  approved  NDA  for  a 
drug  to  implement  changes  in  the  meth¬ 
ods,  facilities,  and  controls  used  in  manu¬ 
facturing  without  prior  approval  if  the 
changes  give  increased  assurance  that 
the  drug  will  have  the  characteristics  of 
identity,  strength,  quality,  and  purity 
that  it  purports  to  possess  (21  CFR  314.8 
(d)  (3) ).  NDA  specifications  higher  than 
CXIMP  standards,  on  the  other  hand,  are 
adopted  by  the  manufacturer  presumably 
because  he  and  FDA  believe  them  neces¬ 
sary  or  desirable  to  assure  the  quality 
of  his  product;  changes  in  these  specifica¬ 
tions  that  \^1  not  provide  increased  as¬ 
surances  of  product  quality  may  not  be 
implemented  without  prior  authorization 
of  PDA  (21  CJPR  314.8(c) ) . 

These,  proposed  regulations  specify 
some  of  the  facilities,  types  of  equipment, 
processes,  and  controls  that  must  be  used 
to  obtain  a  desired  result  for  the  LVP 
drug  product.  It  is  not  the  Intent  of  FDA, 
however,  to  curtail  technological  advance 
in  the  form  of  new  facilities,  types  of 
equipment,  processes,  or  controls  where 
such  advance  accomplishes  at  least  the 
results  attainable  by  strict  compliance 
with  these  regulations.  Nor  is  it  the  intent 
to  require  compliance  when  to  do  so 
would  lead  to  the  alteration,  degradation, 
or  instability  of  the  end  product.  The 
Commissioner  realizes  that  in  rare  cases 
it  may  not  be  possible  for  an  LVP  drug 
product  to  be  made  in  compliance  with 
the  proposed  CGMP  regulations,  particu¬ 
larly  the  sterilization  process  in  §  212.240, 
because  of  unique  characteristics  in  the 
drug  product  that  would  be  impaired, 
altered,  or  destroyed  if  full  compliance 
were  attained.  Tlie  Commissioner  has 
not  attempted,  however,  to  determine 
which  specific  drug  products,  if  any,  can¬ 
not  be  processed  in  compliance  with  the 
proposed  regulations.  It  is  the  respon¬ 
sibility  of  every  manufacturer  of  an  LVP 
drug  product  to  determine  whether  com¬ 
pliance  is  feasible,  and,  if  not,  to  have 
data  to  support  any  exceptions  from  the 
proposed  minimal  sterilization  process. 
For  those  drug  products  that  must  be 
processed  under  lesser  standards  than 
those  proposed  in  these  CGMP  regula- 
tl(ms  and  that  are  the  subject  of  a  new 
drug  application  approved  on  the  basis 
of  those  lesser  standards,  a  supplement 
to  idle  NDA  is  required  establishing  the 
need  for  lesser  standards.  If  the  supple¬ 
ment  is  approved,  the  drug  product  is  ex¬ 
empted  from  the  CGMP  regulatlcms  for 
that  process  or  other  requirement.  For 
LVP  drug  products  manufactured  under 
different  standards  that  are  equal  to  or 
exceed  these  proposed  CGMP  regulations 
and  are  subjects  of  existing  approved 
NDA’s,  the  NDA  requirements  continue 
as  a  cmnmitment.  For  drug  products  not 
able  to  meet  the  minimal  sterilization 
process  and  not  subject  to  section  505 
of  the  act.  tiie  Commissioner  advises  that 
at  this  Ume  the  data  to  support  any  such 
exceptiems  shall  be  maintained  by  the 
manufacturer  and  will  be  reviewed  and 
evaluated  during  factory  inspections  con¬ 


ducted  under  sectiim  704  of  the  act.  Hie 
proposed  S  212.5  sets  forth  Uie  foregoing 
policy. 

In  order  to  determine  whether  excep¬ 
tions  to  this  policy  are  anticipated,  the 
Commissioner  requests  specific  informa¬ 
tion  regarding  those  LVP  drug  products 
that  cannot  withstand  the  pnnxised 
sterilization  process.  Therefore,  each 
manufacturer  should,  during  the  time 
period  provided  for  comments  on  these 
propos^  regulations,  identify  any  of  his 
LVP  drug  products,  whether  or  not  now 
covered  by  an  approved  NDA,  that  can¬ 
not  be  manufactiu^  in  ciHnpliance  with 
the  proposed  minimal  sterilization  proc¬ 
ess.  The  Commissioner  will  evaluate  the 
need  for  particular  deviations  during  the 
preparation  of  the  final  regulations  on 
this  proposal. 

General  Provisions  (Subpart  A) 

1.  In  proposed  9  212.3(b)  (1)  the  term 
“large  volume  parenteral”  is  defined  as  a 
terminally  sterilized  aqueous  drug  prod¬ 
uct  packaged  in  a  single-dose  container 
with  a  capacity  of  100  milliliters  or  more 
and  intended  to  be  administered  or  used 
in  humans.  This  includes  Intravenous  in¬ 
fusions,  irrigating  solutions,  peiitcmeal 
dialysates  and  blood  collecting  units 
with  anticoagulant.  While  large  volume 
parenteral  drug  products  are  consldo-ed 
by  some  to  be  only  for  intravenous  use, 
there  is  no  universally  accepted  defini¬ 
tion  that  limits  such  drug  products  to  in¬ 
travenous  use.  For  the  purposes  of  this 
part,  the  meaning  of  L'^  drug  product 
is  broadened  to  include  several  kinds  of 
sterile  fluids  that  are  used  under  circum¬ 
stances  where  failure  to  meet  standards 
of  microbiological  quality  place  the  pa¬ 
tient  at  risk. 

These  proposed  regulations  apply  only 
to  LVP  drugs  for  human  use.  Tills  dif¬ 
fers  from  the  general  CXJMP  regi^tions 
in  Parts  210  and  211,  which  apply  to  both 
human  and  veterinary  drugs.  Almost  all 
ccmtacts  and  discussions  with  the  indus¬ 
try  during  development  of  this  proposal 
involved  drugs  for  human  use.  TTius,  the 
proposed  regulations  are  based  on  Infw- 
matlon  sp>ecific  to  LVP  drug  products  for 
humans.  In  addition,  title  Commissioner 
notes  that  a  significant  portion  of  LVP 
drug  products  Intended  s^ely  for  veteri¬ 
nary  use  are  sterilized  by  means  other 
than  those  covered  hi  this  proposed,  and 
that  certain  other  requirements  for  such 
veterinary  products  differ  significantly 
from  those  for  human-use  products,  e.g., 
veterinary  LVP  drugs  need  not  be  pyro¬ 
gen-free.  For  these  reasons,  CGMP  regu¬ 
lations  for  veterinary  LVP  drug  products 
are  not  included  in  this  proposal  and  will 
be  considered  at  a  later  time. 

Biological  drug  products  are  not  in¬ 
cluded  in  the  term  “large  volume  paren¬ 
teral”  because  they  are  not  terminally 
sterilized,  and  many  of  the  proposed  re¬ 
quirements  would  not  be  appropriate  for 
the  manufacture  eff  such  products.  Bio¬ 
logical  drug  products  are  regulated  un¬ 
der  section  351  of  the  EHibllc  Health 
Service  Act  (42  n.S.C.  262)  and  Are  sub¬ 
ject  to  the  general  COMP  regulations  In 
Parts  210  and  211  as  well  sts  the  stand- 
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ards  set  forth  in  Parts  600  through  680 
(21  (7PR  Parts  600  through  680) . 

2.  Proposed  {  212.3(b)  (2)  defines  the 
term  "controlled  environment  area."  Hie 
weighing,  mixing,  filling,  transfer,  and 
gowning  areas  must  be  environmentally 
contrcdled  in  accordance  with  the  stand¬ 
ards  of  air  quality  and  the  requirements 
for  lighting  and  construcUcm  that  are 
specified  In  this  part  to  minimize  con¬ 
tamination  from  alr-bome  particulates, 
Including  microorganisms. 

3.  In  proposed  S  212.3(b)  (3),  (5).  (6). 
and  (12)  the  terms  “F*,"  "heat  distribu¬ 
tion  study,"  "heat  penetration  study," 
and  "sterilization  process,"  are  defin^ 
for  use  in  testing  procedures  to  deter¬ 
mine  the  adequacy  of  the  sterilization 
process. 

4.  In  proposed  {  212.3(b)  (4)  and  (7) 
the  terms  "HEPA  filter"  and  "laminar 
fiow”  are  defined.  Elsewhere  in  the  regu¬ 
lations,  in  iS  212.77  and  212.222  are  re- 
qiiirtgrwnts  for  high  efficiency  particulate 
air  (HEPA)  -filtered,  laminar-flow  air 
equipment  to  be  used  at  the  filling  line 
and  mlcrobUfioglcal  testing  area.  Air  of 
this  high  quality  in  these  critical  areas 
cd  drug  product  exposure  Is  already 
widely  used  throughout  the  Industry. 

ORGAinZATION  AND  PERSONNEL 

(Subpart  B) 

1.  Proposed  §  212.22  establishes  spe¬ 
cific  responsibilities  for  the  quality  con¬ 
trol  unit.  The  proposed  regulations  re- 
qifire  that  before  a  plant,  process,  proce¬ 
dure,  or  container-closure  system  Is  used 
In  LVP  drug  product  production,  it  must 
be  tested  and  accepted  or  related  by  the 
quality  control  unit.  The  quality  control 
unit  has  the  responsibility  and  authcMrity 
to  accept  or  reject  the  design,  engineer¬ 
ing,  and  ph3rsical  facilities  of  the  plant, 
the  eqffipment,  the  manufacturing  proc¬ 
esses  and  procedures,  and  the  container- 
closure  system.  In  addition,  modifica¬ 
tions  in  production  systems  must  first  be 
approved  by  the  quality  control  unit 
before  Implementation. 

2.  Proposed  S  212.29  establishes  re¬ 
quirements  to  be  followed  by  personnel 
vdien  entering  or  leaving  a  controlled 
environment  area.  Appropriate  mmllnt- 
Ing  garments  are  requir^  to  be  worn 
while  In  the  controlled  environment  area 
and  are  prohibited  from  being  worn  out¬ 
side  of  the  controlled  environment  area. 
Including  the  changing  area.  ITie  basic 
provisions  of  this  proposed  section  are 
already  extensively  practiced  by  the  LVP 
drug  product  Industry. 

Buildings  and  Facilities  (Subpart  C) 

1.  Proposed  $  212.42  sets  forth  general 
design  and  construction  features  for 
LVP  drug  manufacturing  facilities  as 
wdl  as  specific  construction  features  for 
oontroll^  environment  areas  within 
these  facilities.  To  preclude  the  physical 
features  from  becmnlng  a  source  of  con- 
taznlnati<m  by  particulates,  the  Com- 
misslcmer  believes  the  walls,  floors,  ceil¬ 
ings,  fixtures,  and  partitions  in  con¬ 
trolled  ravlronment  areas  must  have 
snrfaoea  that  resist  flaking  and  other 
detortaratlon  and  are  suitable  for  clean¬ 
ing.  To  preclude  possible  contamination. 


this  section  prohibits  fixed  pipes  or  con¬ 
duits  over  exposed  eomponoits,  in- 
process  matodals,  drug  products,  and 
drug  product  contact  surfaces,  including 
drug  product  containers  and  closures 
after  final  rinse.  AH  pipes  or  conduits  for 
air  or  liquid  in  each  phj^lcally  separated 
area  are  required  to  be  identified  by 
name,  color  code,  or  other  suitoble  means 
as  to  th^r  cont^t.  Manufacturers  have 
long  recognized  the  Importance  of  using 
materials  that  are  easily  cleaned  and 
that  will  not  flake  or  deteriorate.  For  the 
most  part,  plant,  equipment,  and  facili¬ 
ties  already  have  be^  designed  and  con¬ 
structed  to  meet  the  proposed  require¬ 
ments.  Therefore,  the  Commissioner  be- 
Ueves  that  the  majority  of  firms  already 
conform  to  this  proposed  section. 

2.  Proposed  {  212.44  requires  lighting 
fixtures  in  controlled  environment  areas 
to  be  constructed  and  Installed  in  a  man¬ 
ner  to  prevent  any  accumulation  of  dust 
and  to  facilitate  cleaning.  Such  fixtures 
must  also  be  enclosed  to  prevent  scat¬ 
tering  of  any  material  In  case  of  break¬ 
age.  The  Commissioner  believes  that 
building  construction  In  most  plants  cur¬ 
rently  Incorporates  the  features  proposed 
here. 

3.  Proposed  S  212.45  establishes  specific 
requirements  for  locating  and  equipping 
gowning  areas.  This  requirement  Is  de¬ 
signed  to  assure  that  robing  accommoda¬ 
tions  win  minimize  the  likelihood  of  par¬ 
ticulate  contamination  of  the  special 
garments  to  be  worn  In  controlled  en¬ 
vironment  aureas. 

4.  Proposed  S  212.47  requires  that  the 
facilities  tised  for  LVP  production  include 
a  compressed-air  processing  and  distri¬ 
bution  system.  The  air  produced  by  such 
a  system  shall  meet  certain  requirements, 
which  are  set  forth  in  §  212.223  and  dis¬ 
cussed  at  length  In  this  preamble  under 
Subpart  L. 

5.  In  proposed  {  212.49  specific  require¬ 
ments  are  added  for  systems  handling 
water  and  other  liquids  to  ensure  the 
quality  of  the  material  handled.  Pipelines 
for  the  transmission  of  water  for  injec¬ 
tion  and  other  liquid  components  are  re¬ 
quired  to  be  of  welded  stainless  steel 
equipped  for  sterilization  with  steam,  ex¬ 
cept  that  sanitary  stainless  steel  lines 
with  fittings  capable  of  disassembly  may 
be  immediately  adjacent  to  the  equip¬ 
ment  or  valves  that  must  be  removed 
from  the  lines  for  servicing.  Pipelines 
capable  of  disassembly  for  manual  clean¬ 
ing  may  be  used  for  liquid  In-process 
materials. 

This  section  would  also  prohibit  filters 
at  any  point  hi  the  piping  system  carry¬ 
ing  water  for  manufacturing  or  final 
rinse  to  prevent  microbial  or  pyrogen 
contamination  attributed  to  improperly 
maintained  in-line  filters. 

In  the  Federal  Register  of  March  14, 
1975  (40  FR 11865) ,  the  Commission  pub¬ 
lished  final  regulations  regarding  fibers, 
particularly  asbestos-form  particles.  In 
drugs  for  parenteral  injection.  These  re¬ 
quirements  are  now  In  the  CGMP  reg¬ 
ulations  In  §S  211.40(j)  and  211.55  (21 
CFR  211.40(j)  and  211.55)  (and  In 
f  S  211.72  and  211.94(c)  In  the  proposed 
revisions  of  the  COMP  regulations  pub¬ 


lished  in  the  PtoERAL  Register  of  Febru¬ 
ary  13, 1976) .  In  part,  the  existing  CGMP 
regulations  require  that  containers  for 
parenteral  dru^  be  cleansed  with  water 
that  has  been  filtered  through  a  non- 
fiber-releasing  filter  of  maximum  pore 
size  of  0.22  micron  (or  0.45  oalcron  If  the 
manufacturing  conditions  so  dictate) . 

The  requirements  tar  parenteral  drug 
products  regfu-ding  filtration  to  remove 
fibers  apply  to  all  parenteral  drug  prod¬ 
ucts  including  LVP  drug  products.  Be¬ 
cause  of  the  high  quality  standards  for 
'final  rinse  water  that  are  being  proposed 
for  LVP  drug  products,  the  Cenmnission- 
er  is  seeking  sufficient  information  to  de¬ 
termine  whether  filtration  of  the  finaJ 
rinse  water  should  continue  to  be  re¬ 
quired.  Therefore,  he  finds  it  appropriate 
to  request  Informaticm  and  comments 
regarding  the  need  to  filter  the  final  rinse 
water  to  remove  fibers  and  the  placement 
of  filters  If  such  filtration  Is  desirable. 

6.  In  proposed  i  212.49(c)  the  length 
of  unused  piping  In  systems  handling 
water  for  manufacturing  and  final  rinse 
and  other  liquid  components  is  restricted 
to  prevent  the  accumulation  of  stagnant 
fluid  and  possible  subsequent  bacterial 
buildup  that  could  contaminate  the  fluid 
system.  The  proposed  limits  on  the  pipe 
length  will  allow  sufficient  turbulence 
and  Interchange  of  fluid  when  there  is 
flow  in  the  principal  line.  This  phenome¬ 
non  of  turbulence  and  fluid  Interchange 
is  an  engineering  principle  that  is  well 
recognized.  The  proposal  for  LVP  pipe¬ 
lines  is  based  on  similar  kinds  of  requhe- 
ments;  for  example,  sanitary  standards 
for  bulk  transport  of  milk  set  forth  In 
"3-A  Sanitary  Standards  For  Stainless 
Steel  Automotive  Milk  and  Milk  Products 
Transportation  Tanks  For  Bulk  Delivery 
and/or  Farm  Pick-Up  Service,"  Journal 
of  Milk  and  Food  Technology.  Vol.  34 
No.  11,  November  1971  (on  file  in  the 
office  of  the  Hearing  Clerk,  Food  and 
Drug  Administration) . 

7.  Proposed  S  212.51  draws  attention 
to  potential  problems  of  microbiological 
contamination  resulting  from  Improp¬ 
erly  designed  drainage  systems.  Plumb¬ 
ing  must  be  designed  to  prevent  back¬ 
flow  of  production  or  sanitary  wastes 
from  occurring. 

Equipment  (Subpart  D) 

1.  Proposed  S  212.63  requires  that 
equipment  such  as  guide  rails,  diverters, 
and  transfer  mechanisms  that  contact 
glass  bottles  shall  be  designed  to  prevent 
damage  to  the  bottles.  Rough  handling 
of  bottles  can  result  in  small  cracks  or 
chips  that  might  allow  the  drug  product 
to  become  contaminated.  This  problem 
Is  already  well  recognized  by  manufac¬ 
turers,  and  equipment  today  is  generally 
designed  to  protect  against  this  kind  of 
damage. 

2.  Proposed  S  212.65  requires  that 
equipment  be  constructed  so  that  Its 
surfaces  Rhaii  not  affect  the  safety,  iden¬ 
tity,  strength,  quality,  or  purity  of  the 
LVP  drug  product. 

3.  Proposed  i  212.67  discusses  the  re¬ 
quirements  for  equipment  cleaning  and 
maintenance  that  must  be  followed  and 
Included  In  a  written  procedure  and 
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cleaning  schedule.  One  of  the  require¬ 
ments  Is  the  provision  that  all  equipment 
and  surfaces  that  contact  components, 
in-process  materials,  drug  products,  or 
drug  product  contact  surfaces  be  rinsed 
with  water  meeting  the  quality  standards 
for  water  used  as  a  component  of  the 
LVP  drug  product  immediately  prior  to 
such  contact. 

4.  Proposed  9  212.68  discusses  the 
equipment  used  in  the  manufacture, 
processing,  packing,  and  holding  of  large 
volume  parenterals  that  is  sophisticated 
and  must  function  with  great  precision. 
This  equipment  must  be  periodically 
checked,  calibrated,  examined,  or  tested 
for  proper  functioning  and  accuracy. 
Therefore,  the  Commissioner  proposes 
that  all  such  equipment  be  examined 
according  to  written  schedules  and  pro¬ 
cedures  and  that  the  results  of  such 
work  be  recorded. 

5.  In  proposed  9  212.72,  there  is  a  re¬ 
quirement  that  the  integrity  of  air  and 
solution  filters  be  established  before  they 
are  used.  In  addition,  the  integrity  of 
filters  used  for  filtering  LVP  drug  prod¬ 
ucts  are  required  to  be  verified  l^fore 
and  after  the  filtering  operation.  If  a 
solution  filter  used  for  any  lot  of  an  LVP 
drug  product  fails  the  test,  all  mate¬ 
rials  filtered  through  it  shall  be  rejected. 
However,  the  Commissioner  believes  that 
refiltration  can  be  permitted  as  long  as 
the  entire  process  does  not  exceed  the 
8-hour  process  time  specified  in  9  212.111 
and  so  proposes.  Solution  filters  are  re¬ 
quired  to  be  sterile  at  the  time  of 
installation. 

6.  Proposed  99  212.73,  212.74,  and  212.- 
75  set  forth  specific  requirements  for  the 
equipment  used  in  sterilization  of  LVP 
drug  products.  Large  volume  parenteral 
products  can  only  have  the  quality  char¬ 
acteristics  that  are  commensurate  with 
the  quality  of  the  components  and  equip¬ 
ment  used.  The  sterilization  procediure  is 
a  critical  step  in  the  production  of  sterile 
and  pyrogen-free  LVP  drug  products. 
The  quality  of  these  products  can  be  as¬ 
sured  only  by  employing  sterilization 
equipment  and  procedures  that  are 
capable  of  accurately  reproducing  the 
microbial  lethality  desired. 

These  proposed  sections  establish  re¬ 
quirements  for  sterilization  equimnent 
that  recognize  the  three  most  widely  used 
methods  of  heat  sterilization:  ste^  or 
air-steam  mixtures  (9  212.73),  super¬ 
heated  water  (9  212.74),  and  steam  with 
hydrostatic  pressure  (9  212.75).  The 
equipment  requirements  for  each  method 
'  are  described  in  detail  to  assure  uniform¬ 
ity  of  temperatures  and  pressure  during 
sterilization. 

Although  this  subpart  discusses  the  re¬ 
quirements  for  three  different  heat 
sterilization  procedures,  alternative 
procedures  may  be  used  as  provided  for 
in  9  212.5.  Irrespective  of  the  sterilization 
procedure,  it  may  not  be  used  for  LVP 
drug  products  until  it  has  been  tested 
and  approved  by  the  quality  control  unit. 

7.  Proposed  9  212.76  establishes  criteria 
for  heat  exchangers.  The  pressure  differ¬ 
ential  of  heat  exchangers  must  be  moni¬ 
tored  and  monitoring  records  must  be 
maintained.  Agam,  the  purpose  of  this 


requirement  is  to  contribute  to  the  as¬ 
surance  of  microbial  quality. 

8.  Proposed  9  212.77  requires  that 
HEPA-flltered,  laminar-flow  air  be  used 
over  the  filling  line  and  In  the  area  where 
mlcrobi(Hogical  testing  is  performed  be¬ 
cause  air  may  be  a  significant  source  of 
contamination.  Air  In  both  areas  must  be 
of  the  highest  quality.  In  the  filling  area, 
the  containers  are  open  and  thus  vulner¬ 
able  to  contamination.  To  rely  on  the  test 
results  with  a  high  degree  of  confidence, 
it  is  also  essential  that  the  microbiologi¬ 
cal  testing  have  high  que.lity  air.  This 
section  also  requires  that  the  laminar- 
flow  equipment  be  monitored  according 
to  a  written  pn^ram  and  records  be 
maintained  of  the  test  and  any  resultant 
corrective  actions.  Generally,  the  LVP 
drug  product  industry  already  meets 
these  standards. 

9.  Proposed  9  212.78  requires  that  air 
vents  of  all  stills  and  tanks  that  hold 
water  for  manufacturing  or  final  rinsing, 
water  for  cooling  the  drug  product  after 
sterilization,  liquid  components,  and  in- 
process  solutions  be  equipped  with  non- 
flber-releasing  steriliz^le  filters  capable 
of  preventnig  microbial  contamination  of 
the  contents.  Such  filters  shall  be  steril¬ 
ized  and  installed  aseptically. 

10.  Proposed  9  212.79  requires  that 
pumps  moving  water  for  manufacturing 
or  final  rinsing,  water  for  cooling  the 
drug  after  sterilization,  and  in-process  or 
drug  product  solutions  be  designed  to 
utilize  water  for  injection  as  a  lubricant 
for  the  seals. 

Control  of  Components,  Drug  Product 

Containers,  Chx>suRES,  and  In-Process 

Materials  (Subpart  E) 

1.  Proposed  9  212.84  prescribes  require¬ 
ments  applicable  to  the  testing  and  ap¬ 
proval  or  rejection  of  components,  c(m- 
tainers,  and  closures.  All  components 
must  periodically  be  subjected  to  micro¬ 
biological  examinations  and  be  free  of 
heat-resistant  spores  or  other  micro- 
bic^oglcal  contaminants  that  may  affect 
the  quality  of  an  LVP  drug  product. 

In  addition,  because  of  the  nature  of 
LVP  drug  moducts,  the  Commissioner 
concludes  that  special  protection  must 
be  provided  to  assure  a  pyrogen-free 
product.  Therefore,  in  addition  to  re¬ 
quiring  the  pyrogai  test  on  the  final  drug 
product,  the  Cmnmlssioner  is  proposing 
to  require  that  each  shipment  of  each 
lot  of  components,  drug  product  con¬ 
tainers,  and  closures  be  tested  for  pyro¬ 
genic  properties  prior  to  release  by  the 
quality  control  unit.  Lots  of  materials 
that  produce  a  pyrog«iic  reaction  shall 
be  rejected,  but  may  be  reprocessed.  This 
is  in  accord  with  current  good  manu¬ 
facturing  practice  in  the  LVP  industry. 

2.  Proposed  9  212.94  supplements 
9  212.84  with  respect  to  chemical  and 
physical  characteiistlcs  of  the  container- 
closure  system.  Because  of  the  critical 
nature  of  the  container-closure  system, 
which  must  protect  the  sterility  of  the 
drug  after  that  state  has  been  achieved, 
it  is  essential  that  containers  and  clo¬ 
sures  be  of  optimal  quality.  Since  con¬ 
tainers  and  closures  employed  in  the 
manufactm^  of  LVP  drug  products  are 


unique  to  this  mdustry,  the  Crnmnls- 
sioner  concludes  that  special  procedures 
utilized  in  some  LVP  manufacturing 
today  should  be  required  for  the  control 
ot  all  LVP  drug  produql  qiiallty.  Ihis 
pr(HX)6ed  section  sets  forth  such  require¬ 
ments. 

Before  any  cmitalner-closure  system 
may  be  used  for  LVP  drug  products,  it 
must  first  be  tested  and  approved  by  the 
quality  control  unit.  As  \idth  other  sys¬ 
tems  that  have  been  so  evaluated  and 
accepted,  changes  may  not  be  made  imtll 
the  proposed  changes  are  reviewed  and 
approved  by  the  quality  control  unit. 

In  view  of  the  importance  of  the  con¬ 
tainer-closure  system,  the  CkMnmissloner 
proposes  to  require  that  each  shipment 
of  each  lot  of  containers  and  closures  be 
sampled  and  tested  for  physical  charac¬ 
teristics  according  to  a  statistically  valid 
sampling  plan.  Thus,  even  if  containers 
from  the  same  manufactured  lot  are  re¬ 
ceived  at  two  different  times,  this  section 
requires  each  shipment  to  be  sampled 
and  tested  for  physical  characteristics. 
If  the  supplier  of  the  ccxitainers  or  clo¬ 
sures  is  changed,  100  percent  iiL^iection 
for  physical  defects  shall  be  performed 
until  the  reliability  of  the  new  suimlicf 
has  been  establish^. 

Production  and  Process  Controls 
(Subpart  P) 

Many  of  the  requirements  proposed  in 
this  subpart  are  matters  that  sire  specific 
to  parenteral  production  but  have  their 
ccmceptual  roots  in  the  general  require¬ 
ments  for  finished  pharmaceuticals  in 
Part  211.  For  example,  the  requiremoit 
that  procedures  be  writtoi  and  docu¬ 
mented  is  found  throuidiout  Part  211: 
however,  the  requirement  for  a  procedure 
for  flushing  static  lines  is  specific  to  par¬ 
enterals  and  therefore  appears  in  this 
proposal. 

The  more  signlflcant  proposed  require¬ 
ments  that  are  speclflc  for  LVP  drug 
products  are  as  f(^ows: 

1.  Pn^xieed  9  212.100(a)  requires  that 
the  processes  and  procedures  used  in  the 
production  of  the  drug  product  be  tested 
and  determined  adequate  by  the  quaUty 
cmiirol  unit. 

2.  In  proposed  9  212.100(b)  written 
procedures  are  required  for  flushing  aU 
static  lines  to  prevent  any  growths  of 
microorganisms  from  being  added  to  the 
production  system.  In  addition,  proce¬ 
dures  must  be  established  to  specify  the 
action  to  be  taken  with  regard  to  the 
material  in  the  st^illzer  when  the  auto¬ 
matic  syst^  falls  or  the  alarm  signals  a 
malfunction. 

3.  In  proposed  9  212.104  requirem^ts 
regarding  calculaticm  of  yield  have  been 
expanded  over  the  more  general  CGMP 
regulations  to  take  into  account  proce¬ 
dures  peculiar  to  LVP  drug  production 
such  as  drug  product  loss  due  to  line 
flushing. 

4.  Pr(^XK>ed  9  212.111  establishes  maxi¬ 
mum  production  time  limits.  To  prev»it 
excessive  growth  of  microorganisms  prior 
to  sterillzaticai,  and  to  protect  agitinst 
generation  of  pjrrogens,  the  Commis¬ 
sioner  proposes  that  speclflc  time  limita¬ 
tions  be  placed  («  certain  production 
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phases.  Although  the  Industry  survey  re¬ 
vealed  no  specific  Industry  practice  In 
this  area,  all  firms  felt  that  time  had  to 
be  limited.  It  Is,  therefore,  proposed  that 
an  8>hour  llKlt  be  established  as  the 
maximum  permissible  time  betwe^  ad¬ 
dition  of  water  for  manufacturing 
(frequently  termed  “product  make-up 
wat^’’)  to  the  mix  tank  and  the  exposure 
of  the  last  container  to  the  sterilization 
process. 

5.  In  proposed  §  212.116  there  is  a  re¬ 
quirement  that  prior  to  filling,  LVP  drug 
products  must  be  filtered  through  a  filter 
system  having  a  final  mean  porosity  of 
0.45  mlcnm.  However,  the  Commissioner 
recognizes  that  this  limitation  may  not 
be  practicable  for  viscous  drug  products 
and  proposes  to  permit  a  larger  ix>ro6ity 
filter  to  be  tised  to  achieve  a  fiow  rate 
consistent  with  the  maxlmxnn  producticm 
time  limitation.  The  length  of  time  a 
filtration  system  can  be  used  without 
cleaning  or  filter  r^lacement  is  limited 
to  8  hours. 

6.  Proposed  S  212.117  requires  that 
after  the  sterilization  process  and  before 
rdease  for  maiiceting,  all  LVP  drug 
products  be  visually  examined  for  par¬ 
ticulate  matter.  Alternate  methods  of  ex¬ 
amination  may  be  used  provided  such 
methods  are  as  effective  as  a  visual  ex¬ 
amination.  Any  drug  product  found  to 
contain  particulate  matter  must  be  re¬ 
jected. 

7.  Proposed  §  212.118  permits  reuse  of 
sterilized  glass  containers  dining  pro¬ 
duction  op>erations.  Such  containers  usu¬ 
ally  come  from  lots  that  have  been  steri¬ 
lized  but  do  not  meet  some  specification 
that  does  not  affect  the  inte^ity  of  the 
ccKitalner  its^. 

This  section  proposes  careful  evalua¬ 
tion  ot  such  containers.  Including  data 
concerning  the  effects  of  repeated  steri¬ 
lization  on  the  container. 

Packaging  and  Labeling  Control 
(SXTBFART  G) 

Proposed  i  212.130  is  intended  to  rec¬ 
ognize  the  Importance  of  suitable  pack¬ 
aging  for  shimming  sterile,  large  volume 
drug  products  covered  by  these  regula¬ 
tions. 

Holding  and  Distribution  (Subpart  H) 

1.  Proposed  S  212.142  requires  that 
written  procedures  describing  the  storage 
of  LVP  drug  products  Include  specific  di¬ 
rections  regarding  the  stacking  of  cases. 
Llmltaticms  of  stacking  height,  for  exam- 

will  eliminate  undue  stress  on  the 
container-closure  system. 

2.  Proposed  fi  212.150  requires  manu¬ 
facturers  to  establish  and  fidlow  proper 
shipping  procedures  and  to  discontinue 
the  services  of  transportation  cimapanies 
that  are  found  to  routinely  mishandle 
LVP  drug  products  In  a  way  that  could 
Jeopardize  the  integrity  of  the  products. 
While  this  may  be  a  relatively  new  con¬ 
cept  to  some  manufacturers,  the  Com¬ 
missioner  Is  aware  that  a  number  of  drug 
manufacturers  routinely  mimltor  the 
conditions  under  which  their  products 
are  ahlppecL 


Laboratokt  Cortkols  (Subpart  I) 

In  proposed  S  212.167.  laboratory  ccm- 
trols,  which  supplement  the  broader  re¬ 
quirements  In  the  g^iefal  (XIMP  regu¬ 
lations,  relate  specifically  to  testing  for 
pyrogens,  particulate  matter,  and  ster¬ 
ility. 

First,  pyrogen  testing  is  proposed  to  be 
perform^  at  (^tain  specific  times  In 
the  manufacture  of  LVP  drug  products. 
This  would  be  at  the  times  of  the  filling 
of  the  first  and  last  containers  in  a  batch 
and  when  containers  are  filled  after  re¬ 
sumption  of  operaticms  following  any 
significant  stoppage  of  prixluction:  The 
Commissioner  belteves  that  samples 
drawn  at  these  points  will  refiect  “worst” 
conditions,  and  If  these  are  found  satis¬ 
factory,  the  material  produced  in  the  in¬ 
terim  can  be  expected  to  be  of  suitable 
quality.  The  pyrogen  test  method  pro¬ 
posed  is  the  United  States  Pharmac<H>eia 
(UJ5P.)  methixi;  however,  any  method 
that  is  equivalent  to  the  U.SP.  method 
may  be  used.  The  pooling  of  material  for 
testing  is  not  'p^mitted  except  where 
there  is  insufficient  material  to  test.  Such 
cases  should  be  the  extreme  exception. 

The  U.SP.  in  the  first  supplement  to 
its  19  th  revision  has  included  a  method 
for  determining  the  degree  of  contami¬ 
nation  with,  and  limit  for.  particulate 
matter  for  large  volume  single-dose  in¬ 
travenous  infusions,  one  type  of  LVP 
drug  product.  The  method  and  standards 
In  the  U.SP.  for  particulate  matter  are 
pr^>osed;  however,  alternative  methixi- 
ology  may  be  used  if  equivalent  to  the 
U.S.P.  meth(xi. 

The  third  test  proposed  is  for  sterility 
of  the  lot.  Again,  the  UJ3.P.  testing  pro¬ 
cedures  (membrane  filtration)  oreqiilva- 
lent  Is  proposed. 

Rkcords  and  Reports  (Subpart  J) 

Generally,  this  proposed  subpart  sum¬ 
marizes  the  records  and  reports  required 
to  be  maintained  and,  for  convenience, 
cites  cross-references  to  pertinent  sec¬ 
tions  elsewhere  in  the  proposed  regula¬ 
tions. 

Air  and  Water  Quality  (Subpart  L) 

1.  Proposed  S  212.220  establishes  g<m- 
eral  requirements  for  air  and  water 
quality.  In  considering  the  need  for  re¬ 
quirements  relating  to  the  manufactur¬ 
ing  and  processing  of  LVP’s,  the  Com¬ 
missioner  recognizes  the  importanc^e  of 
high  quality  air  and  water. 

No  article  is  used  more  extensively  in 
the  manufacture  of  LVP  drug  products 
than  is  water.  Since  the  problems  as¬ 
sociated  with  LVP’s  in  tlie  past  have  been 
microbicdogically  oriented.  It  is  man¬ 
datory  that  microbiological  quality 
limits  be  established  for  water,  which, 
when  exceeded,  require  the  initiatiim  of 
corrective  actlCBL 

Before  the  intensified  efforts  of  the 
last  several  years,  industry  had  not  con¬ 
sidered  the  air  in  LVP  plants  as  a  source 
of  microbial  contamination  except  in  the 
area  directly  over  the  filling  line.  Since 
microbial  (x>ntrol  Is  essential  throughout 


the  plant.  It  Is  only  prudent  that  atten- 
ticm  be  given  to  environmental  air  in 
production  areas  and  that  quality  limits 
be  proposed  for  air  in  critical  areas. 

■ITiis  section  therefore  pn^xises  gen¬ 
eral  requirements  for  air  and  water 
quality  and  requires  written  procedures 
to  specify  appropriate  corrective  tuition 
when  established  specifications  are  not 
met, 

2.  Proposed  §§212.221,  212.222,  and 
212.223  identify  air  quality  requirements 
for  a  number  of  specific  plant  areas 
where  there  is  a  potential  for  LVP  drug 
prcxiuct  contamination.  The  Commis¬ 
sioner  notes  that  other  Federal  (govern¬ 
ment  organi^tions  have  had  consider¬ 
able  experience  with  “contamination 
control”  in  areas  not  related  ‘to 
drug  manufacture.  Examples  are  found 
in  the  Contamination  Control  of 
Aerospace  Facilities,  UJ5.  Air  Force 
Technical  Order  (T.O.)  00-25-203, 

Warner  Robins  ALC/MMSTD,  Warner 
Robins  AFB,  GA-31098  and  Clean  Room 
and  Work  Station  Requirements,  Con¬ 
trolled  Environment  (P^.  Std.  No. 
209B),  General  Services  Administration 
Specifications  Activity,  Printed  Materials 
Supply  Division.  Bldg.  197,  Naval  Wea¬ 
pons  Plant,  Washington,  DC  20407  ((m 
file  in  the  office  of  the  Hearing  Clerk, 
Food  and  Drug  Administration) .  In  con¬ 
sidering  these  Federal  requirements  for 
nondrug  facilities  and  the  current  prac¬ 
tices  of  the  LVP  drug  industry,  the  Com¬ 
missioner  concludes  that  many  of  these 
requirements  for  nondrug  faculties  are 
clearly  applicable  to  drug  production 
facilities.  Therefore,  as  a  starting  point 
for  this  proposal,  the  air  quality  for 
critical  areas  of  possible  drug  product 
exposure  is  defined  in  these  proposed  sec¬ 
tions.  The  principle  is  that  air  coining 
into  contact  with  a  vulnerable  product 
or  process  must  be  of  a  quality  that  wiU 
not  imduly  jeopardize  the  product  by 
contributing  significant  undetected  con- 
taminaticm.  Monitoring  of  air  quality  on 
a  regular,  routine  basis  is  essential  to 
maintaining  appropriate  air  quality.  Air 
over  filling  lines  has  generally  been  HEPA 
filtered;  however,  it  has  not  been  moni¬ 
tored  by  Industry  to  demonstrate  that  it 
meets  the  requiremoits  of  a  class  stand¬ 
ard.  It  is  therefore  proposed  that  such 
air  be  HEPA  filtered  and  that  it  be  moni¬ 
tored  for  particulates  during  production 
so  that  standards  can  be  set,  deviation 
from  the  norm  can  be  detected,  and  re¬ 
medial  action  taken  when  necessary.  The 
Commissioner  believes  that  the  proposed 
air  quality  requirements  are  broad 
enough  to  provide  reasonable  latitude  for 
all  firms  to  comply  and  yet  be  a  mean¬ 
ingful  quality  assurance  standard.  As 
additional  experience  is  gained  with 
regard  to  the  relationship  of  air  quality 
to  drug  quality,  the  Commissioner  will 
consider  revisions  In  these  priHxised 
CGMP  regulations. 

Atten^on  must  also  be  given  to  com¬ 
pressed  air.  It  is  proposed  that  com¬ 
pressed  air  be  filtered  to  meet  the  air 
quality  requirements  at  the  point  of  use. 
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The  Industry  has  suggested  that  filtra> 
tlon  win  produce  air  of  the  particulate 
quality  desired  and  will  not  necessitate 
the  expensive  replacement  of  com¬ 
pressors  and  distribution  lines.  Com¬ 
pressed  air  Is  presently  being  de¬ 
humidified  by  the  Industry  to  prevent 
condensation  and  thus  possible  microbial 
contamination  in  the  distribution  lines. 
The  Commissioner  ^so  proposes  that 
compressed  air  be  supplied  by  an  oil- 
free  compressor  and  be  free  of  oil  and 
oil  vapor  unless  such  compressed  air  is 
vented  to  a  noncontrolled-environment 
area.  The  Conunissioner  believes  that 
compressed  air  must  be  supplied  free  of 
oil  and  oil  vapor  because  he  Is  not  aware 
of  filters  that  can  remove  oil  vapor.  How¬ 
ever,  the  Commissioner  recognizes  that 
some  compressed-alr-operated  equip¬ 
ment  cannot  be  operated  without  a 
lubricant.  Therefore,  the  proposed  regu¬ 
lations  would  allow  for  the  use  of  com¬ 
pressed  air  containing  oil  and  oil  vapor 
when  such  air  is  vented  directly  to  a 
noncontroUed  environment  area. 

3.  Proposed  §  212.224  establishes  qual¬ 
ity  standards  for  water  that  is  used  for 
cleansing  or  initially  rinsing  drug  prod¬ 
uct  containers  and  closures,  and  drug 
product  contact  surfaces  or  equipment. 
Such  wash  and  rinse  water  need  not 
have  the  same  requirements  as  final  rinse 
water  because  of  the  further  rinsing  ef¬ 
fect  imparted  by  the  subsequent  use  of 
the  higher  quality  final  rinse  water.  The 
proposed  microbial  limit  for  water  for 
cleansing  and  initial  rinsing  is  50  micro¬ 
organisms  per  100  milliliters  In  three 
consecutive  samples. 

The  1973  indust^  survey  revealed  that 
setting  specifications  and  monitoring 
this  water  for  conformity  to  specifica¬ 
tions  was  not  a  general  Industry  practice. 
Testing  such  water  at  that  time  showed 
that  some  plants  had  significant  con¬ 
tamination.  Although  monitoring  and 
controlling  this  water  Is  today  an  indus¬ 
try  practice,  the  microbial  limit  estab¬ 
lish^  may  vary  among  individual  firms. 
As  with  other  specifications  in  these  pro¬ 
posed  regulations,  the  Commissioner  in¬ 
vites  comments  on  reasonable  limits  for 
microbial  content  of  this  water  that  will 
demonstrate  control  of  the  system  pro¬ 
ducing  the  water  and  that  will  result  in 
assurance  of  quality  of  the  LVP  drug 
product 

4.  Proposed  8  212.225  contains  specific 
standards  for  water  used  as  a  component 
of  an  LVP  drug  product  or  as  a  final  rinse 
for  equipment  or  drug  product  contact 
surfaces.  Water  for  Injection,  as  defined 
In  the  U.SP.,  is  the  ingredient  of  great¬ 
est  volume  used  to  prepare  LVP  drug 
products  and  is  the  basis  for  the  pro¬ 
posed  requirements  for  water  used  as  a 
comp>onent  of  such  parenterals.  Because 
the  Commissioner  recognizes  the  need  to 
build  quality  into  the  product  by  means 

•  of  knowing  the  quality  of  component 
parts  associated  with  its  manufacture, 
he  is  also  proposing  certain  micro¬ 
biological  quality  levels  as  specifications 
for  water  used  for  certain  critical  pur¬ 
poses.  Microbial  limits,  proposed  in  this 
section  and  In  88  212.224  and  212.226, 
are  new  to  COMP  regtilatlons.  However, 


some  manufacturers  already  meet  these 
limits,  and  virtually  all  manufacturers 
have  established  microbial  limits  for 
water  used  in  the  manufacture  and  cool¬ 
ing  of  LVP  drug  products  and  the  clean¬ 
ing  and  rinsing  of  drug  product  contact 
surfaces.  Therefore,  the  Commissioner 
has  concluded  that  a  reasonable,  finite 
level  of  microbiological  peculation  in 
water  should  be  established  to  determine 
when  water  quality  is  unacceptable  and 
the  production  process  can  no  longer  as¬ 
sure  a  safe  and  sterile  end  product.  The 
Commissioner  welcomes,  comments  on 
these  proposed  microbial  limits  -and  in¬ 
vites  ^e  submission  of  alternative  spe¬ 
cific  limits,  together  with  information 
supporting  them  or  challenging  the 
limits  proposed  in  this  notice. 

The  microbiological  quality  limit  pro¬ 
posed  for  water  for  manufacturing  or 
final  rinsing  is  not  more  than  10  micro¬ 
organisms  per  100  milliliters  in  three 
consecutive  samples  of  250  milliliters  or 
more  taken  from  the  same  site.'This  mi¬ 
crobial  level  was  selected  because  data 
from  LVP  manufacturers  reviewed  dur¬ 
ing  the  1973  survey  indicated  that  this 
limit  is  reasonable  and  can  be  consist¬ 
ently  met.  Allowance  for  three  consecu¬ 
tive  samples  from  the  same  site  to  exceed 
the  limit  before  action  must  be  taken  will 
permit  sampling  and  testing  errors  to 
be  identified  as  such.  Thus,  the  results 
of  one  test  will  not  condemn  the  system. 
When  produced  with  such  a  quality,  it 
is  expected  that  such  water  will  be  stored 
and  handled  in  a  manner  that  will  main¬ 
tain  that  level  of  quality.  Thus,  it  is  pro¬ 
posed  that  the  water  be  stored  in  a  sys¬ 
tem  at  temperatures  of  at  least  80°  C 
under  continuous  circulation,  or.  if  stored 
at  ambient  temperatures  or  lower,  that 
the  water  be  dumped  to  drain  at  least 
every  24  hours.  The  Commissioner  be- 
lieves.that  almost  aU  manufacturers  have 
adopted  similar  requirements  for  ade¬ 
quate  handling  and  storage  of  this  high 
quality  water. 

5.  Proposed  8  212.226  contains  micro¬ 
bial  standards  for  water  for  drug  product 
cooling.  This  section  proposes  that  water 
used  for  cooling  the  product  after  steri¬ 
lization  be  treated  by  an  appropriate 
method  (i.e.,  chlorination  or  steriliza¬ 
tion)  to  reduce  the  microbial  (>opulation 
to  one  viable  organism  per  100  milliliters 
in  three  consecutive  samples  of  1  liter  or 
more  from  the  same  site.  The  Commis¬ 
sioner  finds  that  drug  product  cooling 
water  must  be  of  extremely  high  quality 
to  eliminate  the  possibility  of  introduc¬ 
ing  microorganism  from  contaminated 
cooling  water  into  the  LVP  drug  prod¬ 
uct  after  the  sterilization  process  is  com¬ 
plete.  While  the  1973  survey  revealed 
that  it  was  not  universal  industry  prac¬ 
tice  to  test  such  cooling  water  for  micro¬ 
bial  contamination,  recent  information 
indicates  that  most  manufacturers  rec¬ 
ognize  the  importance  of  using  a  high 
quality  cooling  water  and  have  estab- 
ILshed  microbial  standards  for  such 
water. 

6.  Proposed  8  212.227  prohibits  the  use 
of  volatile  additives  in  boilers  that  sup¬ 
ply  steam  that  contacts  drug  product 
contact  surfaces.  Because  steam  is  used 


extensively  throughout  the  production  of 
LVP  drug  products,  it  is  necessary  to  be 
assured  that  such  steam  does  not  con¬ 
taminate  the  drug  product. 

7.  Proposed  88  212.231,  212.:232,  and 
212.233  require  monitoring  of  air  and 
water  quality.  To  control  the  microbial 
fiora  of  the  environment,  there  must  be 
some  knowledge  of  what  is  present.  The 
1973  survey  showed  that  industry  had 
very  little  information  in  this  area.  Since 
that  time,  firms  have  established  pro¬ 
grams  and  have  generated  data  to  iden¬ 
tify  the  normal  microbial  experience  in 
each  plant.  Section  212.231  requires  that 
the  microbial  fiora  of  the  plant  be  moni¬ 
tored  according  to  a  sampling  and  test¬ 
ing  program  designed  to  determine 
whether  the  plant  and  equipment,  man¬ 
ufacturing  processes,  and  control  pro¬ 
cedures  continue  to  be  effective  for  LVP 
drug  production.  One  of  the  main  pur¬ 
poses  of  such  a  program  is  to  obtain  data 
as  to  the  prolmble  contribution  to  the 
total  load  of  contamination  made  by 
each  integral  part  of  the  process.  Specifi¬ 
cally  in  88  212.232  and  212.233,  the  air 
and  water  quality  must  be  monitored  to 
provide  assurance  that  the  quality  stand¬ 
ards  proposed  elsewhere  in  the  regula¬ 
tions  are  being  met. 

Sterilization  (Sttbpart  M) 

The  sterilization  process,  with  its  capa¬ 
bility  to  destroy  microorganisms,  is 
probably  the  single  most  important 
process  in  all  of  LVP  drug  product  manu¬ 
facture.  Therefore,  an  entire  subpart  is 
devoted  to  the  details  of  how  appropri¬ 
ate  assurance  of  sterility  is  obtained.  It 
enumerates  the  many  factors  to  be  con¬ 
sidered  in  the  design  of  the  process  and 
those  required  for  proving  that  the  proc¬ 
ess  is  uniform  and  consistently  repro¬ 
ducible. 

For  the  first  time  in  drug  CGMP  regu¬ 
lations,  FDA  is  establishing  a  process 
standard.  This  standard  for  the  steriliza¬ 
tion  process  is  a  lethality  factor  (termed 
Fo)  of  8.  For  information  regarding  the 
calculation  of  Fo  the  following  refer¬ 
ences,  on  file  in  the  ofSce  of  the  Hearing 
Clerk.  Food  and  Drug  Administration, 
may  be  useful; 
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The  survey  of  1973  showed  that  the  in¬ 
dustry  traditionally  applied  to  its  prod¬ 
ucts  during  the  sterili^tion  process  a  de¬ 
gree  of  heat  treatment  that  was  minimal 
by  today’s  standards  and  knowledge. 
While  the  extent  of  heating  used  at  the 
time  of  the  survey  was  satisfactory  for 
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low  concentrations  of  heat-sensitive 
microorganisms,  the  sterilization  cycles 
employed  did  not  provide  suitable  mar¬ 
gins  of  safety,  and  there  was  no  way  to 
assure  that  some  very  small  levels  of 
contamination  did  not  survive  the 
sterilization  process.  Such  risks  are  con- 
■sidered  imnecessary  in  Ught  of  current 
sterilization  technology. 

Classical  sterilization  techniques  using 
pure  steam  under  pressure  provided  a 
lethality  factor  of  12  to  15,  which  has 
long  been  used  as  a  recommended  stand¬ 
ard.  However,  such  an  amoimt  of  lethal¬ 
ity  in  the  form  of  heat  may  also  be 
detrimental  to  the  chemistry  and  stabil¬ 
ity  of  these  products.  After  considering 
the  process  of  sterilization  as  it  applies 
to  the  production  of  safe  and  effective 
LVP  drug  products,  the  Commissioner 
believes  that  a  manufacturing  process  for 
terminal  sterilization  of  an  LVP  drug 
product  may  employ  steam,  mixtures  oL 
air  wd  steam,  or  superheated  water  as 
the  sterilizing  medium,  provided  the  pro¬ 
cedure  has  been  shown  to  deliver  an  Fo 
of  8  or  more.  As  discussed  earlier,  pro¬ 
visions  are  proposed  in  §  212.5  for  alter¬ 
native  facilities,  equipment,  processes,  or 
control  procedures  and  specifially  in 
§  212.5(d)  for  a  sterilization  process  de¬ 
livering  an  Fo  of  less  than  8. 

'  When  sterilization  imder  conditions 
producing  an  F*  of  8  or  more  is  coupled 
with  all  of  the  other  control  features  pro¬ 
posed  in  this  regulation,  a  generous  mar¬ 
gin  of  safety  is  provided  even  when 
fluctuations  in  microbial  flora  are  en¬ 
countered.  The  proposed  Fo  value  of  8 
has  been  known  to  be  under  considera¬ 
tion  since  the  draft  proposal  was  publicly 
released  in  April  1975.  FDA  has  evidence 
that  industry  has  been  moving  toward 
the  establishment  of  more  stringent 
sterihzation  processes  in  view  of  the 
expectation  that  this  lethality  factor 
would  become  a  requirement.  Some 
plants  already  employ  such  processes; 
and,  therefore,  the  use  of  an  Fo  fkctor  of 
8  can  already  be  considered  a  current 
good  manufacturing  practice. 

2.  Proposed  S  212.243  requires  that  the 
sterilization  process  be  t^ted  and  ap¬ 
proved  by  the  quality  control  unit.  The 
testing  of  the  sterli;ration  process  must 
include  heat  distribution  studies  and  heat 
penetration  studies. 

The  Commissioner  believes  these  stud¬ 
ies  are  necessary  to  demonstrate  that  the 
{Hx>cess  is  uniform  and  reproducible 
within  certain  limits.  Such  studies  must 
be  repeated  when  any  changes  that  may 
affect  the  heat  delivered  to  the  product 
are  made  in  the  equipment  or  in  the 
sterilization  process.  Heat  distribution 
studies  are  necessary  to  dociunent  that 
the  sterilizing  medium  is  imiform.  Heat 
peneration  studies  are  performed  to 
document  that  the  product  being  steri¬ 
lized  is  subjected  to  the  required  proc¬ 
ess  standard  regardless  of  its  location 
in  the  sterilizing  chamber.  SufiBcient^ 
studies  must  be  performed  to  establish 
that  the  prescribe  Fo  is  delivered  con¬ 
sistently  throughout  the  sterilizer.  It  is 
important  that  every  manufacturer  use 
data  derived  frmn  the  same  processing 
parameters.  Therefore,  the  Commls- 
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sioner  proposes  that  the  data  employed 
to  calculate  the  Fo  value  be  derived  be¬ 
ginning  when  the  sterilizer  environment 
has  stabilized  and  ending  when  cooling 
is  initiated. 

The  Commissioner  further  proposes 
that  heat  penetration  studies  use  tem¬ 
perature  sensors,  i.e.,  thermocouples,  and 
suitable  biological  indicators  as  added  as¬ 
surance  that  the  sterilization  process  is 
capable  of  microbial  destruction.  The  in¬ 
dicators  shall  be  placed  in  the  same  con¬ 
tainers  where  temperature  sensors  are 
used.  The  Commissioner  believes  that 
biological  indicators  are  used  to  some  ex¬ 
tent  by  all  manufacturers  of  LVP  drug 
products.  F^nthermore,  the  Commis¬ 
sioner  is  aware  that  some  manufacturers 
use  biological  indicators  throughout 
production  and  process  development  and 
as  added  assurance  of  sterilization  in 
every  sterilizer  load.  Other  manufac¬ 
turers,  however,  appear  to  strongly  op¬ 
pose  such  widespread  use  of  biological 
indicators.  The  Commissioner  has  con¬ 
cluded  that  more  information  is  needed 
before  he  can  determine  the  “current 
good”  practice  of  the  industry  and 
whether  biological  indicators  in  every 
sterilizer  load  are  nectary  to  assure 
satisfactory  sterilization.  Therefore,  the 
Commissioner  requests  specific  comments 
regarding  the  use  of  biological  indicators 
in  each  sterilizer  load  as  an  additional 
means  of  verifyhig  the  sterilization  proc¬ 
ess'.  These  comments,  along  with  other 
information  currently  being  developed  by 
FDA  should  materially  assist  the  Com¬ 
missioner  in  determining  the  role  of 
biological  indicators  in  the  manufacture 
of  LVP  drug  products. 

3.  Proposed  §  212.244  sets  forth  a  num¬ 
ber  of  pertinent  factors  that  must  be 'in¬ 
cluded  in  the  design  of  a  sterilization 
process.  One  of  the  most  important  of 
these  Is  uniform  heat  distribution.  If  one 
container  of  an  LVP  drug  product  is  to  be 
of  the  same  quality  as  any  other  con¬ 
tainer  in  the  lot,  then  all  must  have 
been  exposed  to  virtually  the  same  proc¬ 
ess  and  have  the  same  sterilization  his¬ 
tory.  It  Is,  therefore,  proposed  that  the 
temperature  of  the  sterilizing  medium 
vary  no  more  than  ±0.5  C  or  ±  1*  F  from 
the  specified  twnperature  once  the  prod¬ 
uct  achieves  process  temperature. 

Other  factors  such  as  the  loading  pat¬ 
tern  of  the  sterilizer,  the  initial  tempera¬ 
ture  of  the  product  and  sterilizer,  vent¬ 
ing  time,  product  come-up  time,  and 
cooling  time  are  discussed  in  this  pro¬ 
posed  section. 

4.  Proposed  §  212.245  establishes  cer¬ 
tain  controls  that  need  to  be  employed 
during  the  sterilization  process.  Such 
controls  include  placement  and  periodic 
checking  of  equipment  used  to  measure 
and  record  the  temperature,  times,  and 
pressures,  ensuring  that  bleeders  on 
sterilizers  are  functioning,  or  assuring 
that  water  levels,  where  required,  are 

.  maintained.  Of  importance  in  this  pro¬ 
posed  section  Is  a  determination  of  the 
microbial  peculation  and  the  relative 
heat  resistance  of  the  organism  prior  to 
sterilization.  Such  determination  is  based 
on  aamples  collected  at  the  beginning 
and  at  the  end  of  the  Ailing  operation. 


There  should  be  no  evidence  of  signifi¬ 
cant  microbial  grrowth  having  occurred 
during  the  time  of  the  filling  operation 
nor  should  the  microbial  level  or  micro¬ 
bial  heat  resistance  exceed  those  levels 
established  during  the  testing  and  ap¬ 
proval  of  the  manufacturing  process  and 
ccmtrol  procedure.  Again,  this  is  in  ac¬ 
cordance  with  current  good  manufactur¬ 
ing  practice. 

The  Commissioner  has  carefully  con-  ^ 
sidered  the  environmental  effects  of  the 
proposed  regulation  and,  because  the 
proposed  action  will  not  significantly 
affect  the  quality  of  the  human  environ¬ 
ment,  has  concluded  that  an  environ¬ 
mental  Impact  statement  is  not  required. 
The  Commissioner  has  also  carefully 
considered  the  inflation  impact  of  the 
proposed  regulation  as  required  by  EO 
11821,  OMB  Circular  A-107,  and  interim 
guidelines  issued  April  1,  1975  by  the  De¬ 
partment  of  Health,  Education,  and  Wel¬ 
fare.  and  no  major  inflation  impact  has 
been  found.  Copies  of  the  FDA  environ¬ 
mental  and  inflation  impact  assessments 
are  on  file  with  the  Hearing  Clerk,  Food 
and  Drug  Administration. 

Therefore,  under  the  Federal  Food. 
Drug,  and  Cosmetic  Act  (secs.  501,  502. 
505,  506,  507,  701,  52  Stat.  1049-1053  as 
amended.  1055-1056  as  amended.  55  Stat. 
851,  59  Stat.  463  as  amended  (21  U.S.C. 
351,  352,  355,  356,  357,  371))  and  under 
the  authority  delegated  to  him  (21  CFR 
2.120),  the  Commissioner  of  Food  and 
Drugs  proposes  that  a  new  21  CFR  Part 
212  be  established  as  follows: 

PART  212— CURRENT  GOOD  MANUFAC¬ 
TURING  PRACTICE  IN  THE  MANUFAC¬ 
TURE.  PROCESSING,  PACKING,  OR 
HOLDING  OF  LARGE  VOLUME  PAREN- 
TERALS  FOR  HUMAN  USE 

Subpart  A — Genaral  Provisions 

Sec. 

212.1  Scope  of  Part  212. 

212.3  De&nitloiM. 

212.5  Alternative  facilities,  equipment. 

processes,  or  control  procedures; 
relation  to  new  drug  appllcatloits. 

Subpart  B — Organization  and  Personnel 

212.22  Responsibilities  of  quality  control 
unit. 

212.29  Personnel  responsibilities  In  con¬ 
trolled  environment  areas. 

Subpart  C— Buildings  and  Facilities 

212.42  Design  and  construction  features 

212.43  Sterilization  areas. 

212.44  Lighting. 

212.45  Gowning  area. 

212.47  Compre^ed  air. 

212.49  Water  and  other  llquld-hanclling 
systems. 

212.51  Production  waste  liquids. 

Subpart  D — Equipment 

212.63  Equipment  design,  size,  and  loca¬ 
tion. 

212.65  Equipment  construction. 

212.67  Equipment  cleaning  and  mainte¬ 

nance. 

212.68  Equipment  calibration. 

212.72  Filters. 

212.73  Sterilizers  employing  steam  or  air- 

steam  mixtures. 

212.74  Sterilizers  employing  superheated 

water. 

212.75  Hydrostatic  sterilizers  employing 

steam  under  pressure. 
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Sec. 

213.76  Heat  exchangers. 

213.77  Laminar  flow  control  equipment. 

212.78  Air  vents. 

212.76  Pumps. 

Subpart  E — Control  of  Components,  Drug  Prod¬ 
uct  Containers,  Closures,  and  livProcess  Ma¬ 
terials 

212.81  Operations  requiring  controlled 
environment. 

212.84  Testing  and  approval  or  rejection 
of  components,  drug  product 
containers,  and  closures. 

212.94  Drug  product  containers  and 
closures. 

Subpart  F— Production  and  Process  Coidrols 

212.110  Sampling  of  In-prooees  materials 

212.104  Accounting  for  losses  In  manufac¬ 

turing. 

212.105  Bqulpaoent  Identlflcatlon. 

212.110  Sampling  of  In-process  materials 

and  drugs  products. 

212.111  Time  limitations  on  production. 

213.116  FUtration. 

212.117  Drug  product  Inspection  for  par¬ 

ticulate  matter. 

212.118  Reuse  of  stArillzed  glass. 

Subpart  G — Packaging  and  Labeling  Control 

212.130  Packaging  and  labeling  operations. 
Subpart  H— eiolding  and  DIatribMtIon 

312.142  Warehousing  procedures. 

213.180  Dlstrlbutloin  procedures. 

Subpart  I — Laboratory  Controls 
212.167  Special  testing  requirements. 

Subpart  J  Wacords  and  Reports 
213.180  General  requirements. 

312.182  1  Equipment  cleaning  and  use  log. 

213.183  Equipment  calibration  and  moni¬ 

toring  records. 

212.184  Component,  drug  product  con¬ 

tainer,  closure,  and  labeling  rec¬ 
ords. 

212.188  Batch  production  and  contnH 
records. 

212.100  Air  and  water  monitoring  records. 
212.192  Production  record  review. 

Subpart  K — fReserved] 

Subpart  L- Wllr  and  Water  Quality 

213.230  General  requirements. 

213.221  Air  In  controlled  environment 

areas. 

212.222  Air  over  filling  lines  and  at  micro¬ 

biological  testing  sites. 

212.223  Compressed  air. 

212JI24  Water  for  cleaning  or  Initial 
rinsing. 

212.225  Water  for  manufacturing  or  final 

rinsing. 

212.226  Water  for  drug  product  cooling. 

212.227  Boiler  feed  water. 

212.231  Monitoring  of  air  and  water  quality. 

212.232  Air  quality  program  design. 

213.233  Water  quality  program  design. 

Subpart  M — Sterilization 

212.240  Methods  of  sterilization;  minimal 
proossslng. 

212.243  Testing  of  sterilization  processes. 
212344  Sterilization  process  design. 

212.345  Sterilization  process  controls. 

Authobitt:  Bees.  601,  602,  506,  506,  607, 
701,  62  Stat.  1046-1053  as  amended,  1055-1066 
as  amended,  66  Stat.  851,  69  Stat.  463  as 
amended  (21  U.S.C.  361,  352,  365,  356,  367, 
371). 

Subpart  A— General  Provisions 
§  212.1  Scope  of  Part  212. 

(A)  The  regulations  set  forth  in  Parts 
210, 211,  and  212  of  this  chapiter  describe 
the  minimum  current  good  manufactur¬ 


ing  practice  for  methods  to  be  used  in, 
and  the  facilities  and  controls  to  be  used 
for,  the  manufacture,  processing,  pack¬ 
ing,  or  holding  of  a  large  volume  par¬ 
enteral  drug  product  for  human  use,  to 
assure  that  such  drug  product  meets  the 
requirements  of  the  act  as  to  safety,  and 
has  the  identity,  strength,  quality,  and 
plicity  stated  otherwise.  Therefore,  to 
is  represented  to  possess. 

(b)  The  regulations  in  this  part  sup¬ 
plement  the  regulations  in  Parte  210  and 
211  of  this  chapter  except  where  ex¬ 
plicitly  stated  otherwise.  Therefore,  to 
determine  the  requirements  of  current 
good  manufacturing  practice  for  large 
volume  parenteral  drug  products,  the 
regulations  In  Parts  210,  211,  and  212  of 
this  chapter  _must  be  applied  together. 
In  the  event  It  is  impossible  to  comply 
with  applicable  regulations  both  In  this 
part  and  In  Part  211  of  this  chapter,  the 
regulations  In  this  part  shall  supersede 
the  regulations  in  Part  211.  Where  re¬ 
quirements  In  this  part  supplement  cor¬ 
responding  requirements  in  Part  211  of 
this  chapter,  the  same  section  heading  is 
used  and  is  keyed  numerically  to  the  reg¬ 
ulation  In  Part  211.  To  trace  a  corre¬ 
sponding  section,  refer  to  the  last  portion 
of '  toe  section  number.  For  example, 
definitions  are  found  in  §§210.3,  211.3, 
and  212.3  of  this  chapter;  requirements 
regarding  responsibilities  of  the  quality 
control  imlt  are  in  §§  211.22  and  212.22 
of  this  chapter. 

§  212.3  Deilnitioiiis. 

(a)  The  terms  defined  in  §  210.3  of  this 
chapter  have  the  same  meaning  in  this 
part. 

(b)  As  used  in  tois  part: 

(1)  “Large  v^ume  parenteral”  means 
a  terminally  sterlliaed  aqueous  drug 
product  psickaged  in  a  single-dose  con¬ 
tainer  with  a  capacity  of  100  milliliters 
or  more  and  intended  to  be  administered 
or  used  in  man.  It  includes  Intravenous 
Infusions,  irrigating  solutions,  peritoneal 
dialj^tes,  and  blood  collecting  units 
with  anticoagulant.  The  terra  “large  v(rf- 
ume  parenteral”  does  not  include  any 
biological  drug  product  subject  to  sec¬ 
tion  351  of  toe  Public  Health  Service  Act 
(42  U.S.C.  262). 

(2)  “Controlled  environment  area” 
means  any  area  in  which  the  manufac¬ 
ture,  processing,  packing,  or  holding  of 
a  larger  volume  parenteral  drug  product 
occurs  and  m  which  environmental  fac¬ 
tors  such  as  humidity,  temperature,  par¬ 
ticulate  and  microbial  quality  of  the  air 
must  be  controlled  to  assure  that  the 
drug  product  has  the  purity  character¬ 
istics  that  it  purports  or  is  represented 
to  possess.  Under  §§  212.29(c)  and  212.81, 
areas  in  which  toe  weighing,  mixing,  or 
filling  of  large  volume  parenteral  drug 
products  occurs,  transfer  areas  (defined 
in  paragraph  (b)(13)  of  this  section), 
and  areas  in  which  gowning  occurs  must 
be  environmentally  controlled.  Sections 
212.29,  212.42,  212.44,  212.45,  212.221, 
212.223,  and  212.232  establish  toe  re¬ 
quirements  for  environmental  control  to 

followed. 

(3)  “F,”  means  the  equivalent  amount 
of  time,  in  minutes  at  121*  C  or  250*  F, 
which  has  been  delivered  to  a  product  by 


the  sterilization  process.  The  “F„”  may 
be  calculated  by  several  methods.  One 
method  is  to  integrate  toe  time  toe  prod¬ 
uct  is  exposed  to  heat  in  terms  of  equiva¬ 
lent  time  at  121*  C  or  250*  F.  For  such 
calculation,  a  “z”  value  of  10*  C  or  18’  F 
is  assumed:  toe  term  “z”  value  means  toe 
slope  of  toe  thermal  death  time  curve 
and  may  be  expressed  as  toe  number  of 
degrees  Fahrenheit  required  to  bring 
about  a  tenfold  change  in  the  death  rate. 
A  second  method  of  determining  toe  F„ 
is  based  on  data  obtained  by  the  use  of 
biological  indicators.  (For  further  back¬ 
ground  regarding  toe  F„  value  see  “Lab¬ 
oratory  Manual  for  Food  Canners  and 
Processors,”  Vol.  1,  National  Canners  As¬ 
sociation,  Avi  Publishing  Co.,  Westport, 
CT,  1968,  pp.  220-251 ;  “Industrial  Steri¬ 
lization,”  Phillips  &  Miller,  Duke  Uni¬ 
versity  Press,  Durham,  NC,  1973,  pp.  239- 
282:  or  "Thermobacteriology  in  Food 
Processing,”  C.  R.  Stumbo,  Academic 
Press,  1973.) 

<4)  “HEPA  filter”  means  a  high  effi¬ 
ciency  particulate  air  filter  with  the  ca¬ 
pability  of  retaining  99.97  percent  of 
particulates  greater  than  0.3  micron  in 
diameter. 

(5)  “Heat  distribution  study”  means  a 
study  designed  to  ascertain  whether  or 
not  the  sterilizing  medium  In  the  ster¬ 
ilizer  is  uniform  during  the  sterilization 
process. 

(6)  “Heat  penetration  study”  means  a 
study  designed  to  indicate  toe  ammmt 
of  heat  received  by  toe  drug  product 
during  the  sterilization  process. 

(7)  “Laminar  flow”  means  the  move¬ 
ment  of  an  entire  body  of  air  within  a 
confined  area  with  uniform  planar  veloc¬ 
ity  along  parallel  flow  lines. 

(8)  “Per  day”  or  “daily”  means  a  time 
period  of  24  hours  on  days  when  manu¬ 
facturing  processes  are  being  performed. 

(9)  “Particulate  matter”  means  mo¬ 
bile,  undissolved  substances,  other  than 
gas  bubbles,  unintentionally  present  in  a 
large  volume  parenteral  drug  product. 

(10)  “Pyrogen”  means  a  substance  in 
a  large  volume  parenteral  drug  product 
that  can  cause  a  febrile  or  fever-produc¬ 
ing  reaction  in  man. 

(11)  “Static  line”  means  any  pipe  con¬ 
taining  liquid  that  is  not  emptied  or  cir¬ 
culated  at  least  once  every  24  hours. 

(12)  “Sterilization  process”  means  the 
application  of  heat  to  sealed  containers 
under  specific  conditions  of  time,  tem¬ 
perature,  and  pressure. 

(13)  “Transfer  area”  means  any  area 
of  toe  manufacturing  plant,  other  than 
weighing,  mixing,  or  filling  areas,  where 
the  components,  in-process  materials, 
drug  products,  and  drug  product  contact 
surfaces  of  equipment,  containers,  and 
closures  after  final  rinse  of  such  surfaces 
are  exposed  to  the  plant  environment. 

§  212.5  Alternative  facilities,  equipment, 
processes,  or  control  protredures;  re-- 
lation  to  new  drug  applications. 

(a)  TTie  regulations  in  this  part  specify 
some  of  the  facilities,  types  of  equipment, 
processes,  and  controls  that  must  be  used 
to  obtain  a  desired  result  for  the  final 
large  volume  parenteral  drug  product. 
TTiese  requirements  set  forth  what  toe 
Food  and  Ding  Administration  has  found 
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to  be  the  current  good  manufacturing 
piuctice  for  the  manufacture,  processing, 
pacldug.  and  holding  of  large  voliune 
parenteral  drug  products.  It  is  not  the 
intent  of  the  Food  and  Drug  Administra¬ 
tion.  however,  to  curtail  technological 
advance  in  the  foi-m  of  new  facilities, 
types  of  equipment,  processes,  or  con¬ 
trols,  where  such  advance  accomplishes 
at  least  the  results  attainable  by  strict 
com^iliance  with  these  regulations.  Nor 
IS  it  the  intent  to  require  compliance 
wlien  to  do  so  would  lead  to  the  altera¬ 
tion.  degradation,  or  instability  of  the 
end  product. 

(b)  Alternative  facihties,  types  of 
equipment,  processes,  or  controls  may  be 
used  by  a  manufacturer  if  he  has  ade¬ 
quate  data  establishing  that  the  alterna¬ 
tive  is  equal  or  superior  to  that  required 
in  this  part  in  terms  of  assuring  that  the 
large  volume  parenteral  drug  product 
meets  the  requirements  of  the  act  as  to 
safety  and  has  the  identity  and  strength, 
and  meets  the  quality  and  purity  charac¬ 
teristics,  that  it  purports  or  is  represent¬ 
ed  to  possess.  The  burden  shall  b«  on  the 
manufacturer  to  show  that  the  alterna¬ 
tive  can  d^ver  the  same  result  as,  or  a 
better  result  than,  that  attained  by  ^rict 
compliance  with  these  regulations. 

(1)  Fbr  any  large  volume  parenteral 
drug  product  subject  to  section  505  of  the 
act: 

(i)  The  use  of  any  such  alternative 
described  in  the  application  or  supple¬ 
ment  approved  on  or  before  (insert  effec¬ 
tive  date  of  final  regulation)  shall  con- 
tmue  as  a  commitment  of  the  holder  of 
the  application  until  modified  pursuant 
to  a  supplemental  application  under 
§  314.8  (c)  or  (d)  of  this  chapter. 

(il)  The  introduction  of  any  such  al¬ 
ternative  after  (insert  effective  date  of 
final  regulation)  shall  be  subject  to  a 
supplemental  application  (including  the 
data  described  in  paragraph  (b)  of  this 
section)  under  $  314.8(d)  of  this  chapter. 

(2>  For  any  large  volume  parenteral 
drug  product  not  subject  to  section  505  of 
the  act,  the  use  of  any  such  alternative 
shall  be  conditioned  upon  the  manufac¬ 
turer  having  in  his  Wes  the  data  de¬ 
scribed  in  paragraph  (b)  of  this  section 
and  available  upon  request  from  the  Fo<xi 
and  Drug  Administration. 

(c)  Except  as  provided  in  paragraphs 

(d)  and  (e)  of  this  section,  the  require¬ 
ments  of  this  pfirt  supersede  any  com¬ 
mitments  contained  in  a  new  drug  appli¬ 
cation  approved  on  or  before  (insert  ef¬ 
fective  date  of  final  regulation)  regard¬ 
ing  any  alternative  facilities,  types  of 
equipment,  processes,  or  controls  that  are 
not  equal  or  superior  to  that  required  in 
this  part  in  terms  of  assuring  that  the 
large  volume  parenteral  drug  product 
meets  the  requirements  of  the  act  as  to 
safety  and  has  the  identity  and  strength, 
and  meets  the  quality  and  purity  char¬ 
acteristics,  that  it  purports  or  is  repre¬ 
sented  to  possess. 

.(d)  Any  large  volume  parenteral  drug 
product  that  would  be  affected,  degraded, 
or  rendered  unsteble  in  terms  of  its  safe¬ 
ty.  identity,  strength,  quality  or  purity 
if  maule  in  strict  compliance  with  the 
minimal  sterilization  process  specified 


in  j|  212.240  may  be  processed  at  an  Fg  of 
less  than  8  under  the  following  condi¬ 
tions  : 

( 1 )  There  is.  documented  evidence,  in¬ 
cluding  data  and  information,  showing 
that  the  requirements  of  §  212.240  will 
affect,  degrade,  or  render  the  product  un¬ 
stable  in  terms  of  its  safety,  identity, 
strength,  quality,  or  purity. 

(2)  There  is  adequate  data  that  estab¬ 
lishes  the  maximum  Ff'tliat  can  be  tol¬ 
erated  by  the  drug  product. 

(3)  There  is  evidence,  including  results 
of  microbiological  challenge,  that  such 
alternative  F,  value  is  adequate  for  the 
sterilization  process. 

^  (4)  For  large  volume  parenteral  drug 
products  that  are  subject  to  section  505 
of  the  act,  approval  for  an  alternative 
sterUization  process  shall  be  obtained 
through  approval  of  a  new  drug  applica¬ 
tion  or  supplemental  new  drug  applica¬ 
tion  on  or  after  (insert  effective  date  of 
final  regulation) . 

(5)  For  large  voliune  parenteral  drug 
products  not  subject  to  section  505  of  the 
act,  the  manufacturer  shall  maintain  for 
inspection  under  section  704  of  the  act 
any  data,  evidence,  or  other  information 
in  support  of  the  sterilization  process 
used  in  lieu  of  the  process  in  §  212.240. 

(e)  For  large  voliune  parenteral  drug 
product  subject  to  section  505  of  the  act 
that  would  be  affected,  degraded,  or  ren¬ 
dered  unstable  in  terms  of  its  safety, 
identity,  strength,  quality  or  purity  if 
made  in  strict  compliance  with  the  re¬ 
quirements  of  this  part,  other  than  those 
regarding  the  minimum  sterilization 
process  specified  in  S  212.240,  shall  be 
subject  to  a  suplemental  new  drug  ap¬ 
plication  under  S  314.8(c)  of  this  chapter 
approved  after  (insert  date  of  final  regu- 
laUcm).  Such  application  shall  describe 
the  reasons  for  such  effect,  degradation 
or  instability:  shall  set  forth  the  altema- 
'  tive  facilities,  types  of  equipment,  proc¬ 
esses,  or  controls  proixised  to  be  used, 
or  proposed  to  be  continued  in  use;  and 
subject  to  a  supplemental  new  drug  ap- 
altematives 

Subpart  B — Organization  and  Personnel 

§  212.22  ReMpunMibilitioD  of  quality  ron* 
trol  unit. 

(a)  The  quality  control  unit  shall 
have  the  responsibility  and  authority  to 
test  and  accept  or  reject  the  design,  en¬ 
gineering.  and  physical  facilities  of  the 
plant,  the  equipment,  and  the  manufac¬ 
turing  process  and  control  procedures  to 
be  used  in  the  manufacture,  processing, 
packing,  and  holding  of  each  large  vol¬ 
ume  parenteral  drug  product.  The  quahty 
control  unit  shall  reject  any  such  plant, 
equipment,  process,  or  procedure  if  it 
does  not  comply  with  the 'provisions  of 
this  part  or  if,  in  the  opinion  of  the 
quality  control  unit,  it  is  not  suitable  or 
adequate  to  assure  that  the  drug  product 
has  the  characteristics  it  purports  or  is 
represented  to  possess. 

(b)  The  quality  control  unit  shall  have 
the  responsibility  and  authority  to  test 
and  accept  or  reject  the  container- 
closure  system,  and  the  delivery  system  if 
attached,  to  be  used  in  the  manufac¬ 
ture.  processing,  packing,  and  holding  of 


the  intended  iaige  volume  parenteral 
drug  product.  The  quality  control  unit 
shall  reject  any  such  systan  if  it  does 
not  comply  with  the  provisions  of  this 
part,  in  particular  the  requirements  of 
8  212.94.  or  if,  in  the  opinion  of  the  qual¬ 
ity  control  unit,  it  is  not  capable  of  hold¬ 
ing  the  product  invulnerable  to  contami¬ 
nation  mider  the  intended  or  contem¬ 
plated  conditions  of  shipment,  storage, 
and  use. 

(c)  The  quahty  control  unit  shall  have 
the  responsibility  and  authority  to  test 
and  approve  or  reject  any  changes  in 
previously  approved  plant,  equipment, 
processes,  procedures,  and  container- 
closures  and  delivery  systems  before 
utilization  in  the  manufacture,  process¬ 
ing.  packing,  and  holding  of  a  large 
volume  parenteral  drug  product. 

§  212.29  Personnel  rct»ponsibililie«  in 
controlled  environment  areas. 

(a)  Procedures  for  entering  and  leav¬ 
ing  any  controlled  environment  area 
shall  be  written.  Access  to  a  controlled 
environment  area  shall  be  limited  to  per¬ 
sons  trained  in  procedures  for  entering, 
maintaining  the  environmental  integrity 
of,  and  leaving  such  areas. 

(b)  Prior  to  entering  a  controlled  en¬ 
vironment  area  (other  than  a  gowning 
area),  pei'sonnel  shall  remove  jewelry 
and  unnecessary  cosmetics  and  shall  don 
protective  gowns  and  footwear  meeting 
the  following  standards: 

'(1)  Gowns  shall  be  designed  appropri¬ 
ately  to  cover  the  head  and  body.  Gowns 
may  replace  or  cover  plant  uniform  ap¬ 
parel. 

(2)  Gowns  sliall  be  made  of  nonlinting 
materials. 

(3)  (jtowais  may  be  either  reuseable  or 
disposable.  If  disposable,  a  new  gown 
shall  be  donned  for  each  entry  or  reen¬ 
try  into  a  controlled  environment  area. 
If  reuseable,  a  laundered  gowm  shall  be 
donned  for  such  entry  or  reentrj'. 

(4)  Gowns  shall  be  clean  and  sliall  be 
stored  and  handled  to  minimize  micro¬ 
bial  contamination  and  the  accumulation 
of  particulates. 

(c)  Donning  of  gowns  and  footwear, 
and  washing  preparatory  to  entering  a 
controlled  environment  area  (other  than 
a  gowning  area),  shall  be  performed  in 
specifically  designated  gowning  areas 
that  shall  meet  the  requirements  for  a 
controlled  environment  area  as  defined  in 
§  212.3(b)(2). 

Subpart  C — Buildings  and  Facilities 

§  212.42  Design  and  ronstruclion  fea¬ 
tures. 

(a)  Walls,  fioors,  ceilings,  fixtures,  and 
partitions  in  controlled  environment 
areas  shall: 

(1)  Have  a  miooth,  cleanable  finish 
that  is  impervious  to  water  and  to  clean¬ 
ing  and  santitizing  solutions; 

(2)  Be  constinicted  of  mateiials  that 
resist  chipping,  flaking,  oxidizing,  or 
other  deterioration. 

(b)  Fl(x>rs  that  are  cleaned  by  floodhig 
or  fioors  that  are  in  areas  where  opera¬ 
tions  discharge  water  or  liquid  product 
waste  onto  the  floor  shall  be  curved 
(coved)  at  the  floor-wall  junction.  Floors 
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shall  be  sloped  to  a  drain  and  sealed  to 
facilitate  cleaning. 

(c)  There  shall  not  be  horizontal  fixed 
pipes  or  conduits  over  exposed  compo¬ 
nents,  In-process  materials,  drug  prod¬ 
ucts,  and  drug  product  contact  surfaces, 
Including  drug  product  containers  and 
closures  after  the  final  rinse. 

(d)  In  each  physically  separated  area, 
pipes  or  conduits  for  air  or  liquids  shall 
be  Identified  as  to  their  contents.  Such 
Identification  shall  be  by  name,  color 
code,  or  other  suitable  means. 

§  212.43  Stcrilieation  area«. 

Sterilization  areas  shall  be  designed 
and  equipped  to  prevent  intermingling  of 
sterilized  and  unsterilized  material  or 
drug  products. 

S  212.44  Lighting. 

Lighting  fixtures  in  controlled  en¬ 
vironment  areas  shall: 

(a)  Be  constructed  in  a  manner  to 
prevent  any  acciunulation  of  dust  and  to 
facilitate  cleaning. 

(b)  Be  covered  to  prevent  scattering 
of  any  material  in  case  of  breakage. 

S  212.45  Gowning  area. 

There  shall  be  a  gowning  area  that  is : 

(a)  Located  Immediately  adjacent  to 
the  controlled  environment  work  areas 
served; 

(b)  Supplied  with  air  so  that  the  area 
has  a  negative  air  pressme  relative  to 
any  controlled  environment  work  area 
served  and  has  a  iTosltlve  air  pressure 
relative  to  the  atmosphere  and  to  any 
adjacent  noncontrolled  environment 
area;  the  requirements  for  air  in  con¬ 
trolled  environment  areas  are  foimd  in 
§  212.221.  The  air  pressure  differential 
shall  be  monitored; 

(c)  The  sole  means  of  personnel  entry 
and  exit  at  each  controlled  environ¬ 
ment  woi^  area  served,  except  for 
emergencies; 

(d)  Equipped  with  receptacles  for  dis¬ 
posal  of  used  garments; 

(e)  Equipped  with  surgical  type  hand¬ 
washing  facilities  and  warm-air  hand- 
drying  equipment. 

§  212.47  CompreMcd  air. 

Each .  building  shall  include  a  com¬ 
pressed-air  processing  and  distribution 
system  capable  of  supplying  compressed 
air  meeting  the  requirements  of  $  212.223 
to  sites  where  needed. 

8  212.49  Water  and  other  Kquid-han- 
dling  Bystema. 

(a)  Filters  may  not  be  used  at  any 
point  in  the  water  for  manufacturing  or 
final  rinse  piping  system. 

(b)  Backflow  of  liquids  shall  be  pre¬ 
vented  at  points  of  interconnection  of 
different  systems. 

(c)  Pipelines  for  the  transmission  of 
water  for  manufacturing  or  final  rinse 
and  other  liquid  components  shall; 

(1)  Be  constructed  of  welded  stainless 
steel  (nonrusting  grade)  equipped  for 
sterilization  with  steam,  except  that 
sanitary  stainless  steel  lines  with  fittings 
capable  of  disassembly  may  be  imme¬ 
diately  adjacent  to  the  equipment  or 


valves  that  must  be  removed  from  the 
lines  for  servicing  and  replacement. 

(2)  Be  sloped  to  provide  for  complete 
drainage. 

(3)  Not  have  an  unused  portion 
greater  in  length  than  six  diameters  of 
the  unused  pipe  measured  from  the  axis 
of  the  pipe  in  use. 

(d)  Pipelines  for  the  transmission  of 
liquid  in-process  materials  and  drug 
products  shall  meet  the  requirements  of 
paragraph  (c)  of  this  section  except  that 
pipelines  capable  of  disassembly  for 
manual  cleaning  may  be  used  in  lieu  of 
the  requirements  of  paragraph  (c)  (1)  of 
this  section. 

§  212.51  iV<Miii«'tion  wiisle  liquids. 

(a)  Drainage  systems  for  production 
waste  liquids  shall  not  be  utilized  for 
sanitary  waste.  A  means  to  prevent  back- 
flow  of  sanitary  wastes  into  the  proces.s 
waste  lines  shall  be  provided  and  shall 
be  located  outside  of  the  immediate 
building  where  production  occiirs. 

(b)  Waste  liquids  shall  be  introduced 
to  sewers  throu^  trapped  drains.  Drains 
from  equiixnent  shall  be  designed  with 
an  atmospheric  break  to  prevent  back- 
siphonage. 

Subpart  D — Equipment 

§  212.63  Equipment  dt'Bign,  Mwe,  and 
location. 

Equipment  such  as  guide  rails, 
diverters,  and  transfer  mechanisms  that 
contact  glass  bottles  shall  be  designed  to 
prevent  damage,  i.e.,  breakage,  cracking, 
or  chipping,  to  the  bottles. 

§  212.65  Equipment  construction. 

Equipment  shall  be  constructed  so  that 
siurfaces  that  contact  components,  in- 
process  materials,  drug  products,  or  the 
drug  product  contact  area  of  containers 
or  closures  shall  not  affect  the  safety. 
Identity,  strength,  quality,  or  purity  of 
the  large  volume  parenteral  drug  prod¬ 
uct. 

§  212.67  Equipment  cleaning  and  main- 
tenanee. 

The  following  requirements  shall  be 
included  in  written  procedures  and 
cleaning  schedules: 

(a)  All  equipment  and  stirfaces  that 
cmxtact  components,  in-process  mate¬ 
rials,  drug  products,  or  drug  product 
contact  surfaces  such  as  containers  and 
clostu^  shall  be  cleaned  and  rinsed  with 
water  meeting  the  quality  requirements 
stated  in  §  212.224. 

(b)  Immediately  prior  to  such  contact, 
equipment  and  surfaces  specified  in  para¬ 
graph  (a)  of  this  section  shall  be  given 
a  final  rinse  with  water  meeting  the 
quality  requirements  stated  in  S  212.225. 

(c)  Steam  used  to  sterilize  liquid- 
handling  systems  or  equipment  shaill  be 
free  of  additives  iised  for  boiler  control. 

(d)  Procedures  for  maintaining  and 
cleaning  dust-removal  systems  shall  pre¬ 
vent  the  dispersion  of  dust  into  the  plant 
environment. 

§  212.68  Eqnipmfuit  calibration. 

(a)  Procedures  shall  be  written  and 
followed  designating  schedules  and  as¬ 


signing  responsibility  for  testing  or 
monitoring  the  performance  or  accuracy 
of  autc»natlc  or  continuously  operating 
equipment,  devices,  apparatus,  or  mech¬ 
anisms  such  as,  but  not  limited  to,  the 
following: 

(1)  Alarms  and  controls  on  sterilizing 
equipment. 

(2)  Temperature-recording  devices  on 
sterilizers. 

(3)  Pressure  gauges. 

(4)  Mechanisms  for  maintaining  ster¬ 
ilizing  medium  uniformity. 

(5)  Chain  speed  recorder. 

(6)  Heat  exchanger  pressure  differ¬ 
ential  monitor. 

(7)  Mercury-in-glass  therometer. 

(b)  Written  records  of  such  calibra¬ 
tions,  checks,  examinatlcMis,  or  inspec¬ 
tions  shall  be  maintained,  as  specified  in 
S  212.183. 

§  212.72  Filtcn. 

(a)  The  integrity  of  all  air  filters  .shall 
be  verified  upcm  Installation  and  main¬ 
tained  throughout  use.  A  written  testing 
program  adequate  to  monitor  integrity 
of  filters  shall  be  established  and  fol¬ 
lowed.  Results  shall  be  recorded  anc! 
maintained  as  specified  in  §  212.183. 

(b)  Solution  filters  shall  be  sterilized 
and  installed  aseptlcally.  The  integrity  of 
solution  filters  shall  be  verified  by  an  ap¬ 
propriate  test,  both  prior  to  any  large 
volume  parenteral  solution  filtering  op¬ 
eration  and  at  the  conclusion  of  such 
operation  before  the  filters  are  discarded 
If  the  filter  assembly  fails  the  test  at  the 
conclusion  of  the  filtering  operation,  all 
materials  filtered  through  it  during  that 
filtering  operation  shall  be  rejected.  Re¬ 
jected  materials  may  be  refiltered  using 
filters  whose  integrity  has  been  verified 
provided  that  the  additional  time  re¬ 
quired  for  refiltration  does  not  result  in 
a  total  process  time  that  exceeds  the 
limitations  specified  in  9  212.111.  Results 
of  each  test  shall  be  recorded  and  main¬ 
tained  as  required  in  9  212.188(e). 

§  212.73  Sterilizers  employing  steam  or 
air-steam  mixtures. 

Sterilizers  employing  steam  or  air- 
steam  mixtures  shall  include  the  foUow- 
ing  features: 

(a)  Mercury-in-glass  thermometer 
Each  sterilizer  shall  be  equipped  with  at 
least  one  mercury-in-glass  thermometer 
of  known  accuracy  having  a  temperatiue 
range  that  spans  not  more  than  56°  C  or 
100°  F  in  the  processing  range  on  a  scale 
at  least  18  c^timeters  or  7  inches  in 
length.  The  scale  divisions  shaU  be  in  in¬ 
crements  of  no  more  than  1°  C  or  2°  F. 
Ihese  thermometers  shall  be  Installed 
where  they  can  be  accurately  and  easily 
read.  Bulbs  of  thermometers  shall  be  in¬ 
stalled  either  within  the  sterilizer  shell  or 
in  external  wells  attached  to  the  steri¬ 
lizer.  External  wells  or  pipes  shall  be  con¬ 
nected  to  the  sterilizer  through  at  least  a 
%-inch  diameter  opening,  and  shall  be 
equipped  with  a  Ms-inch  or  larger 
bleeder  opening  located  to  provide  a  full 
fiow  of  the  sterilizing  medium  past  the 
length  of  the  thermometer  bulb. 

(b)  Temverature-recording  device. 
Each  sterilizer  shall  be  equipped  with  an 
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accurate  temperature-recording  device 
adjusted  to  agree  within  0.5*  C  or  1*  P  of 
a  known  accurate  mercury-in-glass 
thermometer.  A  means  of  preventing  un¬ 
authorized  changes  in  adjustment  shall 
be  provided.  The  chart  graduations  shall 
not  exceed  I*  C  or  2“  P  within  a  range  of 
5"  C  or  10*  P  of  the  processing  tempera¬ 
ture.  Each  chart  shall  have  a  working 
scale  of  not  more  than  30'  C  or  50*  P  per 
inch  within  a  range  of  10'  C  or  20'  P  of 
the  processing  temperature.  This  re¬ 
corder  may  be  a  r^ording-cwitroUing  In¬ 
strument.  The  temperature  recorder 
sensor  shall  have  a  response  time  not 
greater  than  2  seconds  for  a  90  percent 
scale  response.  The  temperature  recorder 
sensor  shall  be  installed  either  within  the 
sterilizer  shell  or  in  a  well  attached  to 
the  shell,  located  to  provide  a  full  flow 
of  the  sterilizing  medium  past  the  length 
of  the  recorder  sensor.  External  wells  or 
pipes  shall  be  connected  to  the  sterilizer 
through  at  least  a  %-inch  diameter 
opening,  and  shall  be  equipped  with  a 
1/16-lnch  or  larger  bleeder  opening. 

(c)  Pressure  gauges.  Each  sterilizer 
shall  be  equipped  with  a  pressure  gauge 
having  a  scale  graduated  in  increments 
of  no  more  than  2  pounds  per  squarf  inch 
of  mercury  (psig).  All  pressure  gauges 
shall  be  equipped  with  a  watertight  pres¬ 
sure-transmitting  diaphragm  unless  the 
gauge  is  connected  directly  to  the 
sterilizer,  or  a  connecting  line  by  a 
straight,  self-draining  pipe  or  tube  no 
more  than  10  centimeters  or  4  inches  in 
length. 

(d)  Air  and  steam  controls.  (1)  Each 
sterilizer  shall  be  equiF>ped  with  a  steam 
controller  to  maintain  the  sterilizer 
temperature. 

(2)  The  steam  controller  shall  be 
designed  to  be  activated  by  temperature 
variation  rather  than  by  pressure  varia¬ 
tion,  and  shall  be  designed  to  prevent 
unauthorized  changes. 

(3)  The  steam  controller  may  be  com¬ 
bined  with  a  recording  thermwneter.  For 
sterilizers  using  air-steam  mixtures, 
there  shall  be  mechanisms  capable  of  es¬ 
tablishing  and  maintaining  the  degree  of 
temperature  uniformity  required  for  the 
sterilization  process,  the  testing  of  which 
is  required  in  §  212.243,  and  a  means  of 
automatically  controlling  and  recording 
the  ratio  of  air  and  steam  introduced 
into  the  vessel  so  that  the  prescribed  air- 
steam  ratio  is  maintained. 

(e)  Steam  introduction.  Steam  may 
enter  either  the  top  or  bottom  of  the 
sterilizer.  The  steam  liilet  shall  be 
located  in  that  portion  of  the  sterilizer 
opposite  the  vent  and  shall  be  large 
enough  to  provide  sufficient  steam  for 
proper  op)eration  of  the  sterilizer. 

(f)  Steam  and  air-steam  distribution. 
The  distribution  of  steam  or  an  air- 
steam  mixture  in  the  sterilizer  shall  be 
accomplished  in  a  manner  adequate  to 
provide  uniform  heat  distribution 
throughout  the  sterilizer.  Steam  spreader 
pipes  from  the  steam  line  inside  the 
sterilizer  sbaii,  individually,  be  no  larger 
than  the  steam  inlet  line.  Steam  spread¬ 
ers  shall  extend  along  the  length  of  the 
sterilizer.  The  perforations  shall  be 
along  a  90'  sector  of  the  spreader  and 
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shall  direct  steam  toward  the  central 
longitudinal  axis  of  the  sterilizer.  Hori¬ 
zontal  steam  sterilizers  over  30  feet  long 
shall  have  at  least  two  steam  inlets  con¬ 
nected  to  the  spreader.  The  total  cross- 
sectional  area  of  the  perforations  shall 
be  equal  to  to  2  times  the  cross-sec¬ 
tional  area  of  the  steam  inlet  line.  Any 
mechanical  device  utilized  to  maintain 
uniformity  of  the  sterilizing  medium 
within  the  sterilizer  shall  be  equipped 
with  both  audio  and  visual  alarms  to  sig¬ 
nal  improper  operation. 

(g)  Bleeders.  Bleeders,  except  those 
for  thermometer  and  temperature 
recorder  sensor  wells,  shall  be  Vs  inch 
or  larger.  Bleeders  shall  be  located  with¬ 
in  approximately  1  foot  of  each  end  of 
the  sterilizer.  At  least  one  bleeder  shall 
be  located  so  that  the  operator  can  ob¬ 
serve  whether  bleeders  are  functioning 
properly  during  processing. 

(h)  Air  overpressure.  The  sterilizer 
shall  be  supplied  with  a  source  of  com¬ 
pressed  air  meeting  the  requirements  of 
§  212.223.  The  sterilizer  shall  have  a 
mechanism  to  ensure  that  overpressiue 
is  established  before  cooling  begins  and 
a  means  of  amtrolling  the  overpressure 
within  established  limits. 

(i)  Water  level  controls  and  indicator. 
The  sterilizer  shall  be  equipped  with  an 
apparatus  to  control  the  level  of  water 
within  the  sterilizer  so  that  the  water 
does  not  come  into  contact  with  the  low¬ 
est  container  in  the  vessel.  The  apparatus 
shall  be  so  constructed  that  when  a  pre¬ 
determined  water  level  is  reached,  it 
autonatically  opens  a  drain  valve.  There 
shall  be  an  audio  and  visual  alarm  sys¬ 
tem.  independent  of  the  water-level  con¬ 
trolling  apparatus,  which  is  activated  if 
the  water  exceeds  the  predetermined 
lev^.  There  shall  be  a  visual  means  of 
observing  the  water  level  in  the  sterilizer 
during  its  operation. 

(j)  Vents.  Vents  shall  be  installed  so 
that  before  they  are  closed  all  air  is  re¬ 
moved  from  steam  sterilizers  and  excess 
air  is  removed  from  sterilizers  employ¬ 
ing  air-steam  mixtures.  Vents  shall  be 
controlled  by  gate,  plug  cock,  or  other 
suitable  t3T>es  of  valves  that  can  be  fully 
opened  to  permit  rapid  discharge  of  air 
from  the  sterilizer  during  the  venting 
period.  Vents  shall  not  be  connected 
directly  to  a  closed  drainage  system 
without  an  atmospheric  break.  If  an 
overflow  pipe  is  used  as  a  vent,  there 
shall  be  an  atmospheric  break  in  the 
line  before  it  connects  to  a  closed  drain. 
Where  several  vent  pipes  from  a  single 
sterilizer  are  connected  to  a  manifold, 
venting  through  the  manifold  shall  be 
controlled  by  a  gate,  plug  cock,  or  other 
suitable  type  of  valve  that  can  be  fully 
opened  to  permit  rapid  discharge  of  air 
from  the  sterilizer  diuing  the  venting 
period.  The  cross-sectional  area  of  the 
manifold  shall  be  larger  than  the  total 
cross-sectional  area  of  all  connecting 
vent  pipes.  The  manifold  shall  not  be 
directly  connected  to  a  closed  drain 
without  an  atmospheric  break  in  the  line. 
A  header  connecting  vent  pipes  or  mani¬ 
folds  from  several  sterilizers  shall  lead  to 
the  atmosphere,  and  the  venting  shall 
be  controlled  by  valves  in  the  manifold 
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or  vent  pipes  for  each  sterilizer.  The 
header  shall  not  be-con  trolled  by  a  valve 
and  shall  be  of  such  a  size  that  the  cross- 
sectional  area  of  the  header  ig  at  least 
equal  to  the  total  cross-sectional  area  of 
all  coimecting  vent  or  manifold  pipes 
from  all  sterilizers  venting  simultane¬ 
ously. 

(k)  Drain  valves.  A  nonclogging 
watertight  valve  such  as  a  ball  or  plug 
type  shall  be  used.  Screens  shall  be  in¬ 
stalled  over  all  drain  (^JOnings. 

(l)  Cooling  equipment.  (1)  Sterilizers 
using  air,  as  referred  to  in  §  212.223,  for 
pressiue  cooling  shall  be  equipped  with 
a  ball  or  gate  valve  or  suitable  valve  and 
piping  arrangement  on  the  air  line  to* 
prevent  air  leakage  into  the  sterilizer 
during  processing, 

(2)  lines  transmitting  water  (Uie  re¬ 
quirements  for  which  are  stated  in 
§  212.226)  to  the  sterilizer  for  cooling 
the  drug  product  after  sterilization,  in¬ 
cluding  any  connected  heat  exchangers, 
shall  be  designed  so  they  can  be  drained 
and  sterilized.  They  shall  provide  a  sep¬ 
arate  loop  for  each  sterilizer.  The  system 
shall  include  a  means  for  treating  the 
cooling  water  to  eliminate  microorga¬ 
nisms;  however,  filtration  shall  not  be 
used  as  a  means  for  such  treatment.  The 
cooling  lines  shall  not  be  connected  to  a 
drain  without  an  atmospheric  break.  In¬ 
terconnections  between  water  cooling 
systems  and  all  other  systems,  such  as 
compressed  air,  shall  be  designed  with 
a  means  of  preventing  backflow.  A 
pump  may  be  used  for  circulating  cool¬ 
ing  water.  Any  additional  cooling  water 
added  to  the  circulating  water  shall  be 
introduced  into  the  suction  side  of  the 
pump. 

§  212.74  .Sterilizers  employing  super¬ 
heated  water. 

Sterilizers  employing  superheated 
water  shall  conform  to  the  requirements 
of  §  212.73(a).  (b),  (c).  (j).  (k),  and 
(1)  and  shall  Include  the  following  addi¬ 
tional  featiues: 

(a)  Steam  introduction.  In  horizontal 
sterilizers  the  steam  distributor  shall 
extend  the  length  of  the  bottom  of  the 
sterilizer  with  perforations  distributed 
uniformly  along  the  upper  part  of  the 
pipe. 

(b)  Water  quality.  The  water  used  in 
this  sterilization  process  shall  meet  the 
requirements  of  9  212.224. 

(c)  Water  level  controls  and  indicator. 
There  shall  be  an  automatic  method  of 
controlling  water  level  to  assure  that  ail 
containers  are  covered,  and  it  shall  be 
provided  with  an  audio  and  visual  alarm 
system  to  signal  any  malfunction.  There 
shall  be  a  means  of  observing  the  water 
level  in  the  sterilizer  during  its  operation. 

(d)  Air  supply  and  controls.  A  means 
shall  be  provided  for  introducing  com¬ 
pressed  air,  as  described  in  9  212.223,  at 
the  proper  pressure  and  rate.  The  pres¬ 
sure  shall  be  controlled  by  an  automatic 
pressure  control  unit.  If  compressed  air 
is  used  to  promote  circulation,  it  shall  be 
introduced  into  the  steam  line  at  a  point 
between  the  sterilizer  and  the  steam  con¬ 
trol  valve  at  the  bottom  of  the  sterilizer. 
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(e)  Water  circulation.  When  a  water 
circulation  system  is  used  for  heat  dis¬ 
tribution,  it  shall  be  Installed  in  such 
a  manner  that  water  will  be  drawn 
from  the  bottom  of  the  sterilizer  through 
a  suction  manifold  and  discharged 
through  a  spreader  that  extends  the 
length  of  the  t(V  of  the  sterilizer.  The 
holes  in  the  water  spreader  shall  be 
uniformly  distributed  and  shall  have  an 
aggregate  area  not  greater  than  the 
cross-sectional  area  of  the  outlet  line 
from  the  pump.  The  suction  outlets 
shall  be  protected  with  nonclogging 
screens  to  keep  debris  from  entering  the 
circulation  system.  The  pump  shall  be 
equipped  with  a  bleeder  to  remove  air 
when  starting  operations  and  with  an 
audio  and  visual  alarm  system  to  signal 
any  malfimction. 

(f)  Cooling  water  supply.  The  water, 
aa  described  in  §  212.226,  used  to  cool 
the  drug  product  after  sterilization  shall 
be  introduced  at  the  top  of  the  sterilizer 
and  above  the  top  of  the  containers.  If 
cooling  is  done  by  complete  submersion 
of  the  c(mtalners,  the  water  for  cooling 
shall  be  Introduced  below  the  water 
level. 

8  212.75  Hydroolatir  sterilizers  employ* 
ing  steam  under  pressure.  ^ 

Hydrostatic  sterilizers  employing 
steam  under  pressure  shall  conform  to 
the  requirements  of  §  212.73(c),  (d),  (1), 
(J),  (k),  and  (1)  and  shall  Include  the 
following  additional  features: 

(a)  Mercury-in-glass  thermometer. 
Each  sterilizer  shall  be  equipped  with  at 
least  one  mercury-in-glass  thermometer 
with  a  temperature  range  of  not  more 
than  56*  C  or  100*  F  in  the  processing 
range  on  a  scale  at  lesust  18  centimeters 
or  7  inches  in  length.  The  mercury-ln- 
glass  thermometers  shall  be  located  near 
the  bottom  automatic  recorder  so  that 
they  can  be  accurately  and  easily  read. 

<b)  Temperature  recorder  device. 
Each  sterilizer  shall  be  equipped  with  an 
accurate  temperature-recording  device 
adjusted  to  agree  within  0.5*  C  or  1*  F 
of  a  known  accurate  mercury-ln-glass 
thermometer.  A  means  of  preventing  un¬ 
authorized  changes  in  adjustment  shall 
be  provided.  The  chart  graduations  shall 
not  exceed  1*  C  or  2*  F  within  a  range 
of  5*  C  or  10*  F  of  the  processing  tem¬ 
perature.  Each  chart  shaU  have  a  work¬ 
ing  scale  of  not  more  than  30*  C  or  50^ 
F  per  inch  within  a  range  of  10*  C  or 
20*  F  of  the  processing  temperature. 
The  temperature  recorder  sensor  shall 
have  a  response  time  not  greater  than 
2  seconds  for  a  90  percent  scale  response 
and  may  be  installed  either  within  the 
steam  dome  or  in  a  well  attached  to  the 
dome.  Sensor  wells  shall  have  a  Vie-inch 
or  larger  bleeder  opening  emitting  steam 
continuously  during  the  entire  process¬ 
ing  period.  Additional  sensors  shall  be 
instiled  in  the  hydrostatic  water  legs  if 
the  sterilization  process  specifies  main¬ 
tenance  of  particular  temperatures  in 
the  hydrostatic  water  legs. 

(c)  Steam  introduction.  Steam  may 
enter  either  to  top  or  bottom  of  the 
steam  dome  of  the  sterUlBer.  The  steam 
inlet  shall  be  located  in  that  portion  of 


the  sterilizer  opposite  the  vent  and  shall 
be  large  enough  to  provide  sufficient 
steam  for  proper  operation  of  the  ster¬ 
ilize. 

(d)  Bleeders.  Bleeder  openings  V4 
inch  or  larger  shall  be  located  in  the 
steam  dome  opposite  from  the  point  of 
steam  entry. 

(e)  Chain  speed.  The  sterilizer  shall 
be  equipped  with  an  automatic  device 
that  will  stop  the  product  contalne  con¬ 
veyor  chain  when  the  dome  temperature 
drops  below  that  specified  in  the  sterili¬ 
zation  process.  A  means  of  preventing 
unauthorized  speed  changes  and  a  means 
of  recording  speeds  shall  be  provided. 

§  212.76  Heat  exchangers. 

Heat  exchangers,  other  than  tlie 
welded  double-concentric-tube  type  or 
double-tube  sheet  type,  must  employ  a 
pressiu'e  differential  and  a  means  for 
monitoring  the  differential.  The  pressure 
differential  shall  be  such  that  the  fiuid 
requiring  a  higher  microbial  quality  shall 
be  that  with  the  greater  pressure.  Writ¬ 
ten  records  of  the  pressure  differential 
monitoring  shall  be  maintained  as  re¬ 
quired  in  S  212.183. 

§  212.77  Laminar  floMr  conlrol  equip¬ 
ment. 

Equipment  at  the  filling  line  and  mi¬ 
crobiological  testing  area  shall  provide 
HEPA-filtered  laminar  flow  air.  Such 
equipment  shall : 

(a)  Have  hood  or  air  flow  direction 
panels  and  working  surface  areas  that 
are  constructed  of  a  smooth,  durable, 
nonflaking  material  such  as  glass,  plas¬ 
tic,  or  stainless  steel. 

(b)  Have  prefiJters  that  are  disposable 
or  fabricated  from  a  material  that  can 
be  properly  cleaned  and  reused. 

(c)  Have  HEPA  final  filters  that  have 
been  tested  to  assure  leak  proof  construc¬ 
tion  and  installation. 

(d)  Provide  a  laminar  air  flow  with  an 
average  velocity  of  90  feet  per  minute 
over  the  entire  air  exit  area.  The  velocity 
shall  not  drop  below  75  or  exceed  105 
feet  per  minute  at  any  point. 

(e)  Provide  shadowless  illumination 
with  a  mlnimiun  Intensity  of  100  foot- 
candles  at  the  working  level. 

(f )  Be  in  operation  for  at  least  15  min¬ 
utes  before  b^irming  filling  or  microbial- 
testing  operations. 

(g)  Be  monitored  according  to  a  writ¬ 
ten  program  and  schedule  for  compliance 
with  the  requirements  of  paragraphs 
(c) ,  (d) ,  and  (e)  of  this  section  and  as 
stated  in  §  212.231.  Written  records  shall 
be  maintained  of  all  test  results  and  any 
corrective  measures  taken,  as  required  in 
§  212.183. 

§  212.78  Air  vents. 

All  stills  and  tanks  holding  Uquid  re¬ 
quiring  microbial  control  shall  have  air 
vents  with  non-fiber-releaking  sterllia- 
able  filters  capable  of  preventing  micro¬ 
bial  contamination  of  the  contents.  Such 
filters  shall  be  designed  and  in.<9tal]ed  so 
that  they  do  not  become  wet.  Filters  shall 
be  sterilized  and  installed  aseptlcally. 
Tanks  requiring  air  vents  with  filters  in¬ 
clude  those  holding  water  for  manufac¬ 


turing  or  final  rinsing,  water  for  cooling 
the  drug  product  after  sterilization,  liq¬ 
uid  components,  and  in-process  solutions. 

§  212.79  Pumps. 

Pumps  moving  water  for  manufactur¬ 
ing  or  final  rinsing,  water  for  cooling  the 
drug  product  after  sterilization,  and  in- 
process  or  dnig  product  solutions  shall  be 
designed  to  utilize  water  for  injection  as 
a  lubricant  for  the  seals. 

Supart  E — Control  of  Components,  Drug 

Woduct  Containers,  Closures,  and  In- 

Process  Materials 

§  212.81  Operations  requiring  con¬ 
trolled  environment. 

The  weighing,  mixing,  or  filUng  of 
large  voliune  parenteral  drug  products 
and  transfer  operations,  as  described  in 
§  212.3(b)  (13),  shall  be  performed  in 
specifically  designated  areas  that  shall 
meet  the  requirements  for  a  controlled 
environment  area  as  defined  in  §  212.3 

(b)(2). 

§  212.84  Testing  and  approval  or  rejec¬ 
tion  of  components,  drug  product 
containers,  and  closures. 

(a)  Representative  samples  of  all 
components,  even  though  not  generally 
considered  liable  to  microbiological  con¬ 
tamination,  shall  be  periodically  sub¬ 
jected  to  microbiological  examinations 
on  a  scheduled  basis  according  to  a  writ¬ 
ten  program.  Components  shall  not  con¬ 
tain  heat  resistant  spores  or  other  micro¬ 
biological  contaminants  that  are  objec¬ 
tionable  in  view  of  the  use  of  the  com¬ 
ponent  and  the  manufacturing  process  to 
which  it  will  be  subjected.  Component 
specifications  shall  include  microbiologi¬ 
cal  limits  based  on  data  that  have  been 
obtained  from  the  periodical  microbio¬ 
logical  testing  program.  Such  limits  shall 
be  approved  by  the  qiiality  control  unit  as 
part  of  component  specifications. 

(b)  Representative  samples  of  each 
shipment  of  each  maniifacturer’s  lot  of 
components,  drug  product  containers, 
and  closures  shall  be  tested  for  pyrogenic 
properties  prior  to  release  by  the  quality 
control  unit  for  use  in  production,  as  re¬ 
quired  in  §  212.167(a) .  Those  lots  that  do 
not  conform  to  established  specifications 
shaU  be  rejected.  Rejected  lots  of  com¬ 
ponents,  containers,  and  closures  may  be 
reprocessed  to  remove  file  pyrogenic 
properties  provided  there  is  assurance 
that  the  reprocessed  material  win  meet 
appropriate  standards,  specifications  and 
characteristics. 

(c)  Water  used  as  a  component  shall 
meet  the  requirements  of  §  212.225  of 
this  part. 

§  212.94  Drug  product  containers  and 
closures. 

(a)  The  quality  control  imit  shall  test 
the  drug  product  contalner-doswre  sys¬ 
tem  to  be  employed  for  a  large  vohme 
parenteral  drug  product,  tmd  the  deliv¬ 
ery  system  if  attached,  by  chemical  and 
physical  tests  and  biological  challenges 
to  determine  whether  it  is  capable  of 
holding  the  product  invulnerable  to  con¬ 
tamination  under  the  intended  or  con¬ 
templated  condlticxis  of  shlimient,  stor- 
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age,  and  use.  Any  such  system  that  Is 
foxmd  incapat^  of  so  heading  the  i>n>d- 
uct  shall  not  be  used.  Written  records 
of  all  testing  under  this  paragraph  shall 
be  maintained  as  required  in  §  212.180. 

(b)  Each  shipment  of  each  lot  of  con¬ 
tainers  and  closures  shall  be  sampled  and 
tested  for  physical  characteristics  ac¬ 
cording  to  a  statistically  valid  sampling 
plan.  Samples  shall  be  examined  by  the 
quality  control  unit.  If  the  reliability  of 
the  supplier  has  not  been  established  or 
if  the  physical  characteristics  of  con¬ 
tainers  or  closures  are  changed,  100  per¬ 
cent  insr>ection  for  physical  defects  ^all 
be  conducted  until  adequate  data  are  col¬ 
lected  to  demonstrate  the  assurance  of 
quality  of  these  articles. 

(1) 'When  100  percent  inspection  is 
performed,  it  shall  be  followed  by  the 
selectkm  of  a  representative  sample 
drawn  according  to  a  statistically  vaJid 
sampling  plan.  This  sample  shall  be  ex¬ 
amined  by  the  quality  control  unit.  If  the 
restilts  are  satisfactory  to  the  quality 
control  unit,  the  lot  may  be  approved  for 
use. 

(2)  If  the  results  of  the  examination 
of  the  statistically  drawn  samp^  are  not 
satisfactory  to  the  quality  control  unit, 
the  lot  shall  be  rejected.  Additional  100 
ptercent  reinsp>ectlons  of  the  lot  may  be 
performed  as  long  as  each  one  is  followed 
by  the  selection  of  another  statistically 
valid  sample  and  examination  by  the 
quality  control  imit. 

(c)  A  drug  product  container  or  closure 
shall  not  be  used  in  the  packaging  of  a 
drug  product  tmless  clean^  and  initially 
rinsed  with  water  meeting  the  require¬ 
ments  of  S  212.224  and  finally  rinsed  with 
water  meeting  the  requirements  of  S  212.- 
225. 

Subpart  F — Production  and  Process 
Controls 

§212.100  Written  procedures;  devia* 
tions. 

(a)  The  quality  control  unit  shall  test 
the  manufacturing  processes  and  control 
procedures  to  be  used  in  the  manufac¬ 
ture,  processing,  packing,  and  holding  of 
a  large  volume  parenteral  drug  product 
to  determine  whether  they  comply  with 
the  provisions  of  this  p)art  and  are  other¬ 
wise  adequate  to  assure  that  the  drug 
product  has  the  characteristics  it  pur- 
p>orts  or  is  represented  to  possess.  Any 
process  or  procedure  that  is  found  not  to 
so  comply  or  not  to  be  so  adequate  shall 
not  be  utilized.  Wfitten  records  of  aU 
testing  under  this  paragraph  shall  be 
maintained,  as  required  in  §  212.180. 

(b)  Written  procedures  shall  be  estab¬ 
lished,  and  shall  be  followed.  Such  pro¬ 
cedures  shall: 

(1)  Ensure  that  all  static  lines  are 
flushed  prior  to  use.  Such  procedures 
shall  require  that  flushing  produce  a  tur¬ 
bulent  flow  for  5  minutes  and  that  all 
valves  on  the  line  are  opened  and  closed 
repeatedly  to  flush  the  valve  interior. 

(2)  Describe  the  action  to  be  taken 
with  regard  to  the  drug  product  in  the 
sterilizer  if  the  automatic  controls  fail 
or  the  alarm  systems  signal  a  malfunc- 
tlrni  during  sterilization  operations. 


§  212.104  Aecoantiag  for  losses  in  man- 
nfactiiring. 

Losses  occuiing  in  the  manufactvu^  of 
each  batch,  such  as  those  due  to  brostk- 
age,  improper  fill  volumes,  in-process 
tests,  and  loss  of  bulk  solution  employed 
to  flush  solution  lines  and  filling  equip¬ 
ment.  shall  be  identified,  estimated  in 
amount,  and  recorded. 

§  212.105  Equipment  idrntificatiem. 

All  sterilizer  baskets,  trucks,  carts, 
crates,  or  any  other  contrivance  used  to 
hold  a  drug  product  during  the  steriliza¬ 
tion  process  shall: 

(a)  Be  plainly  and  conspicuously 
marked  with  a  heat-sensitive  indicator 
or  other  effective  means  to  visually  indi¬ 
cate  whether  or  not  they  have  been  ex¬ 
posed  to  the  sterilization  process;  and 

(b)  Be  Identified  as  to  batch  and  lot. 
Such  identification  shall  be  retained  in 
the  batch  production  records,  described 
in  S  212.188. 

§  212.110  Sampling  of  in-proceM  ma¬ 
terials  and  firug  products. 

(а)  Written  procedures  and  schedules 
shall  be  established  for  statistically  valid 
sampling  and  testing  to  include  the 
following: 

(1)  Adequacy  of  mixing  prior  to  filling. 

(2)  Identity  and  strength  of  the  prod¬ 
uct. 

(3)  Levels  of  fill  (net  content) . 

(4)  Vacuum,  where  applicable,  or 
other  indices  of  closure  tightness. 

(5)  Solution  clarity. 

(б)  pH. 

(7)  Microbial  population. 

(8)  Pyrogenlcity. 

(9)  Particulate  matter. 

(b>  In-process  materials  and  drug 
products  not  meeting  established  speci¬ 
fications  shall  be  rejected. 

§  212.111  Hme  limitations  on  produc¬ 
tion. 

The  time  elapsing  between  the  addi¬ 
tion  of  water  for  manufacturing  (prod¬ 
uct  make-up  water)  to  the  mixing  tank 
and  the  exposure  of  the  last  unit  filled 
to  the  start  of  sterilization  cycle  may 
not  exceed  8  hours. 

§  212.116  Filtration. 

(a)  Prior  to  filling,  large  volume  par¬ 
enteral  drug  products  shall  be  filtered 
through  systems  having  a  final  mean 
porosity  of  no  more  than  0.45  micron; 
except,  however,  a  final  filter  with  a 
mean  porosity  of  greater  than  0.45 
micron  may  be  used  for  viscous  products 
if  necessary  to  provide  a  flow  rate  that 
will  keep  the  production  time  in  con¬ 
formity  with  §  212.111.  When  it  is  neces¬ 
sary  to  use  a  filter  with  a  porosity  of 
greater  than  0.45  micron  because  of  solu¬ 
tion  viscosity,  such  filter  shall  be  the 
minimum  porosity  that  will  provide  a 
flow  rate  to  keep  production  time  in  con¬ 
formity  with  F212.111. 

(b)  Final  filtration  of  solutions  shall 
be  performed  Immediately  prior  to  fill¬ 
ing.  Process  specifications  shall  indicate 
the  maximum  time  during  which  a  filtra¬ 
tion  system  may  be  used.  Such  time 
length  shall  preclude  microbial  build-up 
to  levels  that  may  affect  the  biological 


quality  of  the  large  volume  parenteral, 
and  In  no  case  shall  It  ezo^  8  hoiu?. 

(c)  Filters  shall  be  tested  as  specified 
in  §  212.72. 

§  212.117  Drug  product  inspection  for 
particulate  matter. 

-  (a)  All  large  volume  parenteral  drug 
products  shall  be  visually  examined  for 
particulate  matter  against  black  and 
white  backgrounds  after  sterilization. 
Hie  source  and  direction  of  light  should 
enhance  the  visibility  of  particulate  mat¬ 
ter.  An  alternate  method  of  examination 
may  be  employed  if  data  are  available 
that  demonstrate  that  the  alternate 
method  is  at  least  as  sensitive  and  accu¬ 
rate  as  the  visual  examination. 

(b)  Any  drug  product  found  to  contain 
visual  particulate  matter  shall  be  re¬ 
jected. 

(c)  Records  of  the  examination  per¬ 
formed  shall  be  maintained  as  siiecified 
in  §  212.188(1). 

§  212.118  Reuse  of  sterilized  glass. 

Written  procedures  shall  be  estab¬ 
lished  and  followed  for  the  reuse  of  glass 
that  has  previously  been  subjected  to  the 
sterilization  process.  Such  procedures 
shall  include: 

(a)  Data  from  studies  performed 
showing  the  effect  of  repeated  steriliza¬ 
tion  upon  the  capability  of  the. contain¬ 
ers  to  meet  all  established  specifications; 

(b)  The  number  of  times  that  any  drug 
product  container  may  be  subjected  to 
sterilization  processes; 

(c)  Written  records  as  specified  in 
§  212.184. 

Subpart  G — Packaging  and  Labeling 
Control 

§  212.130  Packaging  and  labeling  op¬ 
erations. 

The  materials  employed  to  package 
large  volume  parenteral  drug  products 
for  shipment  shall  be  adequate  to  protect 
the  containers  and  container-closure  sys- 
t«ns  from  damage  during  customary 
conditions  of  shipment  and  handling. 

Subpart  H — Holding  and  Distribution 
§212.142  Warehousing  procedures. 

The  written  procedures  describing 
warehousing  of  large  volume  parenteral 
drug  products  shall  include  specific  di¬ 
rections  concerning  stacking  of  cases  so 
that  storage  does  not  jeopardize  the 
identity,  strength,  quality,  or  purity  of 
the  drug  product. 

§  212.150  Distribution  procedures. 

Written  procedures  that  provide  for 
proper  handling  of  large  volume  paren¬ 
teral  drug  products  during  shipment 
shall  be  established  and  followed.  The 
services  of  any  carriers  who  are  found 
routinely  to  handle  large  volume  paren¬ 
teral  drug  products  in  a  manner  that 
may  affect  the  identity,  strength,  quality 
or  purity  of  these  drug  products  shall  be 
discontinued. 

Subpart  I — Laboratory  Controls 
§  212.167  Special  testing  requirements. 

(a)  For  each  batch  of  a  large  volume 
parenteral  drug  product  and  prior  to 
sterilization,  there  shall  be  laboratory 
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testing  to  determine  whether  or  not  It 
meets  the  requirements  for  the  absence 
of  psrrogois  when  tested  according  to  the 
method  prescribed  in  the  UJS.P.  An  al¬ 
ternate  test  method  may  be  employed 
provided  that  data  are  available  to  dem¬ 
onstrate  that  the  alternate  method  is  as 
sensitive  and  accurate  as  the  U.SJ*. 
method. 

(1)  Containers  from  among  the  first 
'  and  last  containers  filled  in  a  batch  shall 

be  examined  for  pyrogens. 

(2)  A  pyrogen  test  shall  be  performed 
on  the  first  container  filled  following  any 
significant  stc^jpage  during  filling,  e.g., 
when  filters  are  changed. 

(3)  Samples  for  pyrogen  testing  may 
be  combing  or  pooled  only  when  the 
quantity  of  material  in  a  container  does 
not  provide  sufficient  material  with 
which  to  perform  the  test 

(b)  For  each  lot  of  large  volume 
parenteral  drug  product  there  shall  be 
laboratory  testing  of  filled  containers 
after  sterilization  to  determine  the 
degree  of  contamination  with  particulate 
matter.  The  sampling  and  testing  con¬ 
ducted  shall  be  sufficient  to  assure  that 
the  entire  lot  conforms  to  standards 
specified  in  the  U.S.P.  for  partlciUate 
matter  in  large  voltune  injections  for 
smgle-dose  infusion  drug  products.  Al¬ 
ternative  methodology  may  be  used  if 
data  are  available  to  demonstrate  that 
the  alternative  method  is  equivalent  to 
the  U.8.P.  method. 

(c)  For  each  lot  of  large  volume 
parenteral  drug  product  there  shall  be 
laboratory  testing  for  sterility  of  filled 
containers  after  sterilization.  The  test 
procedures  for  membrane  filtration  spec¬ 
ified  in  the  U.S.P.  or  an  equivalent 
sterility  testing  method  shall  be  used. 

(d)  HEPA  laminar  flow  hoods  meet¬ 
ing  the  specifications  of  SS  212.77  and 
212.222  shsdl  be  used  in  the  performance 
of  microbiological  tests. 

Subpart  J — Records  and  Reports 
§  212.180  General  requireraents. 

Records  documenting  the  testing  by, 
and  approval  of,  the  quality  control  unit 
regarding  the  design,  engineering,  and 
physical  facilities  of  the  plant,  the  equip¬ 
ment,  process  and  control  procedures, 
and  the  container-closure  systems  used 
in  the  manufacture,  processing,  packing, 
and  holding  of  a  large  volxime  parenteral 
drug  product,  shall  be  available  for  in¬ 
spection  at  the  establishment  where 
such  manufacture,  processing,  packing, 
or  holding  occurs.  Such  records  shall  be 
maintained  for  at  least  2  years  after 
the  expiration  date  of  each  batch  of 
drug  product  manufactured,  processed, 
packed,  or  held  in  such  plant,  by  such 
equipment,  process  or  procedure,  or  with 
such  contalner-closiure  system. 

§  212.182  Equipment  cleaning  and  me 
log. 

(a)  Written  records  of  the  corrective 
action  taken  pursuant  to  S§  212.224  (a) 
and  (c),  and  212.225  (a)  and  (b),  in¬ 
cluding  validation  of  the  effectiveness  of 
the  action,  shall  be  maintained. 

(b)  Written  records  of  equipment 
usage  shall  Include  documentation  of 


the  length  of  time  the  equipment  was  in 
use  as  indicated  in  §  212.111. 

(c)  Written  records  demonstrating  a 
positive  pressiure  differential,  as  de¬ 
scribed  in  and  required  by  9  212.76.  shall 
be  maintained. 

(d)  For  hydrostatic  sterilizers,  writ¬ 
ten  records  of  usage  shall  also  contain 
the  chain  speed  chart  as  indicated  by 
9  212.245(h)  and  the  temperature  charts 
for  the  various  portions  as  indicated  by 
§  212.245(g)  identified  with  the  names 
and  lot  numbers  of  material  processed. 

(e)  For  filtration  equipment  or  de¬ 
vices,  written  records  documentmg  the 
installation,  replacement,  and  steriliza¬ 
tion  (where  appropriate)  of  filters  such 
as  those  indicated  in  99  212.72,  212.77(b) 
and  (c),  212.78,  and  212.222(a)  shall  be 
maintained. 

§  212.183  Equipment  calibration  and 
monitoring  records. 

Written  records  of  calibration  and 
monitoring  tests  and  readings  performed 
shall  be  maintained  for  at  least  2  years 
after  the  expiration  date  of  each  batch 
of  drug  product  produced  by  the  equip¬ 
ment. 

(a)  Calibration  records  shall  include: 

(DA  description  of  the  equipment. 

(2)  The  date  the  equipment  was  pur¬ 
chased. 

(3)  The  operating  limits  of  the  equip¬ 
ment. 

(4)  The  date,  time,  and  type  of  each 
test. 

(5)  The  results  of  each  test. 

(6)  TTie  signature  of  each  person  per¬ 
forming  a  test. 

(7)  Hie  date  the  equipment  was  in¬ 
stalled. 

(b)  Monitoring  records  shall  include: 

(DA  description  of  the  equipment. 

(2)  The  date  the  equipment  was  in¬ 
stalled. 

(3)  The  date  the  equipment  was  last 
calibrated,  if  appropriate. 

(4)  The  operating  limits  of  the  equip¬ 
ment. 

(5)  The  date  and  time  of  the  record¬ 
ing. 

(6)  The  reading. 

(7)  The  slgnatme  of  each  person  per¬ 
forming  the  monitoring. 

(c)  Corrective  measures  employed  to 
bring  the  equipment  into  compliance 
with  its  operating  specifications  shall  be: 

(1)  Recorded  in  the  appropriate  equip¬ 
ment  log. 

(2)  Noted  in  the  calibration  and/or 
monitoring  record. 

(3)  Immediately  followed  by  testing  to 
assure  that  the  corrective  measures  were 
adequate  to  restore  the  required  operat¬ 
ing  characteristics. 

§  212.184  Component,  drug  product 
container,  cloaurc,  and  labeling  rec¬ 
ords. 

Inventory  records  of  any  reused  com¬ 
ponent,  container,  closure,  or  in-process 
material  shall  be  maintained.  Such  rec¬ 
ords  shall  include  the  results  of  any  ex¬ 
amination  or  testing  performed  to  de¬ 
termine  the  acceptability  of  any  such  ar¬ 
ticle  for  reuse. 


§  212.188  Batch  production  and  control 
records. 

These  records  shall  include  tlie  follow¬ 
ing  information  where  appropriate: 

(a)  Time  and  temperature  data  from 
the  sterilization  process  employed,  as  in¬ 
dicated  by  99  212.73  (a)  and  (b),  212.74, 
212.75  (a)  and  (b) ,  and  212.245  (d)  and 
(g).  Identified  with  the  date  and  batch 
number  of  large  volume  parenteral  pro¬ 
duced. 

(b)  Data  produced  when  an  air -steam  ^ 
mixture  is  the  sterilizing  medium  as  in-  ' 
dicated  by  9  212.73(d). 

(c)  Documentation  that  overpressure 
was  established  prior  to  the  Initiation  of 
cooling  and  maintained  as  indicated  in 
99  212.73(h)  and  212.74(d). 

(d)  Records  of  the  sterilizer  chain 
speed  as  indicated  in  99  212.75(e)  and 
212.245(h),  identified  with  the  date  and 
the  batch  number  of  the  material  pro¬ 
cessed. 

(e)  Data  from  tests  or  checks  made  to 
show  that  the  filter  assembly  was  intact 
as  indicated  in  9  212.72(b). 

(f)  The  amoimt  of  time  elapsed  for 
significant  phases  of  production  as  in¬ 
dicated  in  9  212.111. 

(g)  Information  indicating  what  por¬ 
tion  of  a  batch  was  sterilized  in  a  spe¬ 
cific  sterilizer,  along  with  the  identifica¬ 
tion  used  on  each  basket,  truck,  cart, 
crate  or  other  contrivance  used  to  hold 
the  drug  product  during  the  sterilization 
process  as  indicated  in  9  212.105. 

(h)  The  results  and  data  from  in-proc¬ 
ess  tests  as  performed  in  accordance 
with  9  212.110. 

(i)  The  number  of  units  Inspected,  re¬ 
jected,  and  accepted,  and  the  classifi¬ 
cation  of  the  defects  causing  rejection 
such  as  indicated  in  9  212.117. 

(j)  The  quantities  of  reused  compo¬ 
nents,  drug  product  containers,  and  clo¬ 
sures,  or  in-process  materials  used  in  the 
manufacture  of  a  batch. 

(k)  The  results  of  the  aerobic  plate 
counts  and  relative  heat  resistance  tests 
as  indicated  in  9  212.245(e) . 

(l)  Verification  that  static  lines  were 
flushed  prior  to  use  according  to  estab¬ 
lished  written  procedmes  in  9  212.100(b) . 

(m)  Compl^  information  on  the  ac¬ 
tion  taken  if  autmnatic  sterilizer  con¬ 
trols  fall  or  alarms  are  activated  during 
sterilization  of  a  batch  as  indicated  in 
9  212.100(b). 

(n)  The  results  of  checks  made  to  de¬ 
termine  that  bleeders  are  operating  satis¬ 
factorily  during  the  sterilization  of  a 
batch  as  required  in  9  212.245(c). 

§  212.190  Air  and  water  monitoring  rec¬ 
ords. 

Written  records  of  the  air  and  water 
monitoring  test  results,  readings,  and 
corrective  measures  taken  shall  be  main¬ 
tained  for  at  least  2  years  after  the  ex¬ 
piration  date  of  each  batch  of  drug  prod¬ 
uct  produced  m  the  area  being  moni¬ 
tored  or  containing  the  water  as  a  com¬ 
ponent. 

The  record  shall  Include,  at  a  mini¬ 
mum,  the  following  information: 

(a)  Identity  of  the  material  being  mon¬ 
itored. 
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(b>  Each  characteristic  being  m<xil- 
tored. 

(c)  Each  specfflcation  limit. 

(d>  Each  testing  method  used. 

(e)  Site  sampled  or  monitored. 

(f)  The  date  and  time  of  each  monitor¬ 
ing  or  testing. 

(g)  Hie  result  of  each  test  or  monitor¬ 
ing  reading. 

(h>  Batch  number  and  expiration  date, 
of  the  drug  product  being  processed  in 
the  area  or  equipment,  or  to  which  the 
component  is  being  elided  at  the  time  of 
monitoring  or  sampling. 

(i)  CorrecUre  measures  employed  to 
t»1ng  the  area,  component  or  product 
Into  compliance  with  specifications. 

(j>  Retesting  results  to  verify  the  ade¬ 
quacy  of  the  corrective  measures. 

§  212.192  Production  record  review. 

Tlie  review  and  approval  of  production 
and  control  records  by  the  quality  control 
unit  shall  extend  to  those  records  not 
directly  related  to  the  manufacture, 
processing,  pecking,  or  holding  of  a 
specific  batch  of  large  volume  parenteral 
drug  product  but  which  have  a  bearing 
on  the  quality  of  batches  being  produced. 
Such  indirectly  related  records  shall  in¬ 
clude: 

(a)  Those  dealing  with  equipment  cal¬ 
ibration  or  standardization. 

(b)  Those  demonstrating  contrcd  of 
the  sterilization  process. 

(c)  Those  demonstrating  the  quality 
of  water  produced  by  various  processing 
eqrstems. 

(d)  Those  demonstrating  the  quality 
of  air  produced  by  various  systems. 

Subpart  K — [Reserved] 

Subpart  L — Air  and  Water  Quality 
§212.220  General  requirements. 

(a)  Air  or  water  as  described  in  this 
part  may  not  be  used  until  the  plant, 
processes,  and  procedures  used  in  pro¬ 
ducing  and  distributing  it  have  been 
tested  and  approved  by  the  quality  con¬ 
trol  unit  as  capable  of  consistently  pro¬ 
ducing  air  or  water  meeting  the  require¬ 
ments  set  forth  in  this  subpart. 

(b)  In  addition  to  the  requirements  of 
this  subpart,  air  and  water  quality  shall 
be  monitored  as  sp>ecified  in  Subpart  J. 

(c>  The  results  of  all  testing  and  data 
generated  shall  be  recorded  and  main¬ 
tained  as  required  by  S  212.180. 

(d)  Procedures  designating  schedules, 
assigning  responsibility,  and  describing 
In  detail  the  action  to  be  taken  to  assure 
that  the  systems  produce  and  deliver  air 
and  water  that  conform  to  the  requlre- 
meots  set  forth  in  this  subpart  shall  be 
■  written.  Such  procedures  shall  also 
specify  the  corrective  action  to  be  taken 
when  testing  reveals  that  the  established 
standards  are  not  being  met.  Records  of 
corrective  acUons  shall  be  maintained,  as 
specified  in  §  212.190. 

§  212.221  Air  in  controlled  environment 
areas. 

Air  in  controlled  environment  areas 
shall  have: 

(a)  A  per-cubic-foot  particle  count  of 
not  more  than  100,000  in  a  size  range 


of  0.i  miortm  and  larger  when  measured 
with  autouatlc  ooantora,  or  700  particles 
In  a  size  range  of  5.0  microns  or  larger 
when  measured  by  a  manual  microscopic 
method. 

(b)  A  temperature  of  72*  P±5*  or 
22*  C±3*. 

(c)  A  maximum  relative  humidity  of 
50  percent  and  a  minimum  of  30  percent. 

(d)  A  positive  pressure  differential  of 
at  least  0.05  inch  of  water  with  all  doors 
closed  in  relation  to  less  clean  adjacent 
areas. 

(e)  At  least  20  air  changes  per  hour. 

§  212.222  Air  ever  filling  lines  and  at 
■ucrobiolegical  testing  sites. 

Air  over  filling  lines  and  at  microbio¬ 
logical  testing  sites  shall: 

(a)  Have  a  per-cubic-foot  particle 
count  of  not  more  than  100  in  a  size 
range  of  0.5  micron  and  larger  through¬ 
out  the  entire  work  area  upstream  of  the 
work  piece. 

(b)  Be  supplied  at  the  point  of  use  as 
specified  in  5  212.77, 

§  212.223  Compreoacd  air. 

Compressed  air  used  in  manufacturing 
and  processing  operations,  including  the 
sterilization  process,  shall  be: 

(a)  Filtered  at  points  of  use  to  meet 
the  requlrwnents  of  the  area : 

(1)  Compressed  air  to  be  used  in  the 
sterilizer  after  the  sterilization  process 
shall  meet  the  requirements  of  §  212.222 

(a)  for  particle  count  and  size. 

(2)  Compressed  air  to  be  used  at  the 
filling  line  or  microbiological  testing 
area  shall  meet  the  requirements  of 
9  212.222(a>  for  particle  count  and  size. 

(3)  Compressed  air  to  be  used  in  con¬ 
trolled  environment  areas  shall  meet  the 
requirements  of  9  212.221(a)  for  particle 
count  and  size. 

(b)  Supplied  by  an  oil-free  compressor 
and  be  free  of  oil  and  oil  vapor  unless 
vented  directly  to  a  noncontrolled  en¬ 
vironment  area. 

(c)  Dehumidified  to  prevent  conden¬ 
sation  of  water  vapor  in  the  pipes. 

§  212.224  Water  for  cleaning  or  initial 
rtnatng. 

Water  used  to  cleanse  or  initially  rinse 
drug  product  contact  surfaces  such  as 
containers,  closures,  and  equipment 
shall: 

(a)  Meet  the  standards  prescribed  in 
the  Public  Health  Service  Drinking 
Water  Standards  set  forth  in  Subpart  J 
of  42  CPR  Part  72; 

(b)  Be  subjected  to  a  process  such  as 
chlorination  for  control  of  microbial 
population; 

(c)  Contain  not  more  than  50  micro¬ 
organisms  per  100  milliliters  in  three 
consecutive  samples  from  the  same  sam¬ 
pling  site  when  tested  by  the  method 
specified  in  9  212.225(b)  after  neutraliz¬ 
ing  bacteriocidal  agents,  if  present. 

§  212.225  Water  for  manufacturing  or 
final  rtnaing. 

Water  used  as  a  component  or  as  a 
final  rinse  for  equipment  or  product 
contact  surfaces  shall : 

(a)  Conform  to  the  specifications  in 
the  U.SP.  for  “Water  for  Injection”: 


(b)  Contain  not  more  than  10  micro¬ 
organisms  per  100  milliliters  hi  three 
consecutive  samples  from  the  same  site 
when  samples  of  250  milliliters  or  more 
are  tested  for  total  aerobic  count  by  the 
plate  method  set  forth  in  Microbial  Limit 
Tests  in  the  current  revision  of  the  UB.P 
Alternate  methodology  may  be  used  pro¬ 
vided  that  data  are  available  to  demon¬ 
strate  that  the  alternate  method  is  equiv¬ 
alent  to  the  official  method.  When  the 
microbial  quality  falls  below  that  spec¬ 
ified  in  this  section,  use  of  such  water 
shall  cease,  and  corrective  action  shall  be 
taken  to  clean  and  sterilize  the  system  so 
that  ttie  vjater  conforms  to  the  limit. 

(c)  Be  stored  in  a  suitable  vessel  or 
system  including  a  piping  network  for 
distribution  to  points  of  use: 

(1)  At  a  temperature  of  at  least  80* 
C  under  continuous  circulation,  or 

(2)  At  ambient  or  lower  temperatures 
for  not  longer  than  24  hours,  after  which 
time  such  water  shall  be  discarded  to 
drain. 

§  212.226  Water  for  drug  product  cmd- 
ing* 

Water  used  in  the  sterilizer  as  a  drug 
product  cooling  medium  shall: 

(a)  Be  treated  to  eliminate  micro¬ 
organisms; 

(b)  Contain  not  more  than  one  micro¬ 
organism  per  100  milliliters  in  three  con¬ 
secutive  samples  from  the  same  sampling 
site  when  one  liter  or  more  are  tested  for 
total  aerobic  count  by  a  membrane  filtra¬ 
tion  method  and  placing  each  membrane 
filter  on  appropriate  nutrient  media  after 
neutralizing  any  bacteriocidal  agents 
present  in  the  water  samples. 

§  212.227  Boiler  feed  water. 

Feed  water  for  boilers  supplying  steam 
that  contacts  components,  in-process 
materials,  drug  products,  and  drug  prod¬ 
uct  contact  surfaces  shall  not  contain 
volatile  additives  such  as  amines  or  hy¬ 
drazines. 

§  212.231  Monitoring  of  uir  and  water 
quality.  « 

(a)  After  the  plant,  equipment,  manu¬ 
facturing  processes,  and  contrcd  proce¬ 
dures  have  been  tested  and  approved  by 
the  quality  control  unit,  there  shall  be 
performed  in  accordance  with  written 
procedures  and  schedules  a  sampling  and 
testing  program  that  is  designed  to  mon¬ 
itor  the  microbial  flora  of  the  plant  and 
its  environment.  The  design  of  the  sam¬ 
pling  and  testing  program  shall  include 
monitoring  of  air  and  water  quality  in 
accordance  with  requirements  set  forth 
in  this  subpart  and  taking  corrective  ac¬ 
tion  when  such  requirements  are  not 
met. 

(b)  If  the  results  of  any  one  sample  of 
air  or  water  exceed  the  quality  limits 
specified  in  this  subpart,  more  frequent 
sampling  and  testing  shall  be  required  to 
determine  the  need  for  corrective  action. 

(c)  Representative  colonies  of  micro¬ 
organisms  found  by  the  monitoring  re¬ 
quired  in  this  section  shall  be  identified 
by  genus.  ITie  colonies  shall  be  quan¬ 
tified. 

(d)  Written  records  of  all  test  findings 
and  any  resultant  corrective  measures 
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taken  shall  be  maintained,  as  specified 
in  S  212.190. 

§  212.232  Air  qualit}'  program  dt>ign. 

The  air  quality  shall  be  monitored : 

(a)  At  least  once  a  day  and  shall  in¬ 
clude  weekly  sampling  at  all  sampling 
ports  or  points  of  use  in  the  compressed 
air  distribution  system. 

(b)  At  HEPA  filter  laminar  flow  equip¬ 
ment. 

(c)  At  the  filling  lines  while  filling  is 
in  progress  and  at  the  same  level  as  the 
container  opening. 

(d)  In  controlled  environment  areas  to 
assure  that  the  requirements  of  §  212.221 

(a)  through  (d)  are  met. 

§  212.233  Water  quality  program  de¬ 
sign. 

(a)  Water  quality  monitoring  shall  in¬ 
clude; 

(1)  Sampling  and  testing  of  water  for 
manufacturing  or  final  rinsing  at  least 
once  a  day.  All  sampling  ports  or  points 
of  use  in  the  distribution  system  shall 
be  sampled  at  least  weekly. 

(2)  Sampling  water  for  drug  product 
cooling  at  a  point  just  before  entry  into 
the  sterilizer  at  least  once  each  sterilizer 
cycle  and  testing  by  the  method  de¬ 
scribed  in  S  212.226. 

(3)  Sampling  and  testing  water  for 
cleaning  or  initial  rinsing  at  least  once 
a  week.  All  sampling  ports  or  points  of 
use  in  the  distribution  system  shall  be 
sampled  at  least  monthly. 

(b)  Boiler  feed  water  shall  be  sampled 
and  tested  periodically  for  the  presence 
of  volatile  additives. 

(c)  If  three  consecutive  samples  of 
drug  product  cooling  water  exceed  micro¬ 
bial  limits,  the  sterilizer  loads  shall  be 
rejected  and  shall  not  be  reprocessed. 

Subpart  M — Sterilization 

§  212.240  Methods  of  sleriiizalion ;  min¬ 
imal  processing. 

A  manufacturing  proce.ss  for  terminal 
sterilization  of  a  large  volume  parenteral 
drug  product  may  employ  steam,  mix¬ 
tures  of  air  and  steam,  or  superheated 
water  as  the  sterilizing  medium,  provided 
the  procedure  has  been  shown  to  deliver 
an  Po  of  8  or  more. 

§  212.243  Testing  of  sterilization  proc¬ 
esses. 

(a)  The  quality  control  unit  shall  test 
the  sterilization  process  to  be  used  in  the 
manufacture  or  processing  of  a  large  vol¬ 
ume  parenteral  drug  product  in  accord¬ 
ance  with  the  requirements  of  this  sec¬ 
tion.  Written  records  of  all  testing  under 
this  section  shall  be  maintained  as  speci¬ 
fied  in  §  212.180.  Any  sterilization  process 
not  meeting  the  requirements  of  §  212.240 
shall  not  be  used.  For  any  sterilization 
process  that  it  approves,  the  quality  con¬ 
trol  unit  shall  establish  a  maximum 
microbial  coimt  and  a  maximum  micro¬ 
bial  heat  resistance  for  filled  containers 
prior  to  sterilization. 

(b)  Heat  distribution  studies.  Such 
studies  shall  be  performed  on  every  ster¬ 
ilizer.  for  each  loading  configuration, 
and  for  every  container  size.  Enough 
studies  shall  be  performed  to  confirm 
that  the  heat  distribution  in  each  auto¬ 


clave  is  uniform  and  reproducible.  Ea<^ 
study  shall  employ  a  minimum  of  10  tem¬ 
perature  sensors  (calibrated  both  before 
and  after  the  study)  that  are  exposed  to 
the  sterilizing  medium  inside  of  the  ster¬ 
ilizer.  Heat  distribution  studies  shall  be 
repeated  whenever  there  is  any  change 
in  the  loading  pattern  or  any  change  in 
the  sterilizer  that  may  affect  heat 
distribution. 

(c)  Heat  penetration  studies.  Such 
studies  shall  be  performed  on  each  size 
container  within  the  sterilizing  medium 
to  be  utilized  during  production.  Such 
studies  shall  be  performed  on  large  vol¬ 
ume  parenteral  drug  products  at  least 
as  viscous  as  the  most  viscous  solution  to 
be  packaged  in  the  container  studied. 
The  studies  shall  be  designed  to  deter¬ 
mine  the  location  of  the  slowest  heating 
point  in  the  container  and  to  indicate 
how  much  time  is  required  to  bring  the 
solution  at  that  point  to  the  prescribed 
processing  temperature.  Each  study  shall 
employ  a  minimum  of  10  containers  each 
with  a  suitable  biological  indicator  and 
a  temperature  sensor  submerged  in  fluid 
at  the  previoxisly  determined  optimal  lo¬ 
cation.  In  lieu  of  testing  each  rigid  con¬ 
tainer  size,  interpolation  may  be  em¬ 
ployed  for  products  in  rigid  containers  if 
data  are  available  to  support  interpola¬ 
tion  on  the  types  and  sizes  of  containers 
involved.  Heat  penetration  studies  shall 
be  performed  on  every  container  size  for 
products  in  nonrigid  containers.  Suffi¬ 
cient  studies  shall  be  performed  to  de¬ 
termine  whether  or  not  the  prescribed 
F.  is  delivered  consistently  throughout 
the  sterilizer.  The  data  employed  to  cal¬ 
culate  the  F.  value  shall  be  those  data 
derived  beginning  when  the  sterilizer  en¬ 
vironment  has  stabilized  as  shown  by  re¬ 
producible  heat  distribution  studies  and 
the  specified  sterilizer  temperature  has 
been  achieved,  and  ending  when  cooling 
is  initiated.  - 

§  212.244  Sterilization  process  design. 

The  following  factors  shall  be  included 
in  the  design  of  sterilization  processes: 

(a)  Procedures  required  to  establish 
uniform  heat,  distribution  in  the  steriliz¬ 
ing  medium  in  the  vessel.  Such  pro¬ 
cedures  shall  be  capable  of  holding  tem¬ 
peratures  throughout  the  sterilizer  to 
within  ±0.5*  C  or  ±1"  F  from  the  time 
the  product  achieves  process  temperature 
until  the  heating  portion  of  the  cycle 
ceases. 

(b)  Loading  pattern  of  the  sterilizer. 
The  uniformity  of  heat  distribution  shall 
be  independently  verified  for  every  load¬ 
ing  pattern  utilized.  The  loading  pattern 
must  control  any  contact  between 
containers. 

(c)  Initial  temperature  of  the  product 
and  sterilizer.  Such  temperatures  shall 
not  fall  below  the  minimum  that  has 
been  established  for  the  prescribed  ster¬ 
ilization  process. 

(d)  Venting  time.  The  time  required 
for  venting  the  sterilizer  shall  be  sufi^- 
cient  to  purge  it  of  air  and  establish  a 
imiform  sterilizing  medium.  This  factor 
is  not  applicaUe  to  water  immersion 
sterilization  procedures. 

(e)  Product  come-up  time.  The  time 
required  to  heat  the  slowest  heating  con¬ 


tainer  in  the  sterilizer  to  a  specified 
“hold”  temp>erature  shall  be  determined 
in  accor^nce  with  §  212.243(c) . 

(f)  Coaling  time.  The  initial  tempera¬ 
ture  of  the  cooling  water  and  the  required 
rate  of  cooling  shall  be  established. 

§  212J243  Sterilization  process  controls. 

The  following  procedures  and  controls 
shall  be  applied  to  the  sterilization  proc¬ 
ess  employed: 

(a)  The  merextry- in-glass  thermometer 
on  each  sterilizer  shall  be  tested  for  ac¬ 
curacy  against  a  known  accurate  stand¬ 
ard  thermometer  upon  installation  and 
at  least  once  every  3  months  therefter. 
Any  thermometer  foimd  at  any  time  to 
have  a  divided  mercury  column  shall  be 
immediately  replaced.  In  the  event  that 
there  is  a  variance  of  0.5*  C  or  1*  F  or 
more  between  a  recording  thermometer 
and  the  mercm^-in-glass  thermometer 
with  which  it  should  agree,  both  ther¬ 
mometers  shall  be  checked  at  the  con¬ 
clusion  of  the  cycle.  The  bleeder  for  any 
external  thermometer  well  must  emit 
steam  continuously  during  the  entire 
processing  period.  The  mercury-in-glass 
thermometer,  not  the  recorder  chart, 
shall  be  the  reference  instrument  for 
indicating  the  chamber  temperature  un¬ 
less  it  is  known  to  have  b^ome  defec¬ 
tive  during  the  sterilization  cycle  in 
question.  Records  shall  be  maintained 
reflecting  all  thermometer  calibrations, 
recalibrations,  checking,  or  replacements 
in  accordance  with  §  212.183. 

(b)  Pressure  gauges  used  on  sterilizers 
shall  be  checked  for  accxiracy  at  least 
once  every  3  months;  such  checks  shall 
be  record^  in  accordance  with  §  212.183. 

(c)  Bleeders  on  sterilizers  so  equipped 
shall  be  wide  open  during  the  entire 
sterilization  process.  They  shall  be 
checked  regularly  to  ensure  that  they  are 
functioning  properly;  such  checks  shall 
be  recorded  in  accordance  with  §  212.188 
(n) . 

(d)  A  minimum  of  two  containers  in 
each  sterilizer  lot  shall  be  equipped  with 
a  suitable  means  for  detecting  the  F®  de¬ 
livered  to  the  solution  within.  Such  data 
shall  be  recorded  and  retained  in  appro¬ 
priate  batch  production  records. 

(e)  The  first  few  containers  filled  in 
each  batch  shall  be  taken  and  held  under 
conditions  comparable  to  those  imder 
which  the  remainder  of  the  batch  is  held 
imtil  the  entire  batch  is  sterilized.  These 
filled  containers  shall  be  used  to  deter¬ 
mine  the  aerobic  plate  count  and  the  rel¬ 
ative  heat  resistance  of  the  microbial 
population  present.  Similarly,  the  last 
few  containers  filled  shall  be  taken  and 
subjected  to  the  same  tests.  If  the  micro¬ 
bial  count  or  the  microbial  heat  resist¬ 
ance  for  the  last  containers  exceeds  the 
maximum  level  established  by  the  quality 
control  unit  in  accordance  wdth  §  212.243 
(a),  or  if  there  is  a  significant  Increase 
in  the  microbial  count  between  the  first 
imlts  collected  and  the  last,  the  batch 
shall  not  be  released.  The  data  generated 
shall  be  recorded  in  appropriate  batch 
production  and  control  records  in  accord¬ 
ance  with  §  212.188(k). 

(f)  In  the  operation  of  a  water-im¬ 
mersion  type  sterilizer,  all  containers 
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shall  be  submerged  diiring  the  aitire 
heating,  processing,  and  cooling  periods. 
The  head  space  necessary  to  control  the 
pressure  shall  be  maintained  between 
the  water  level  and  the  Ugi  of  the  steri¬ 
lizer  shell.  Water  circulation  shall  be 
maintained  continuously  during  the 
heating,  processing,  and  cooling  periods. 

(g)  In  the  operation  of  a  hydrostatic 

sterilizer,  temperatures  shall  be  recorded 
by  an  automatic  recorder  or  recorders  at 
the  following  points :  ' 

(1)  In  the  steam  chamber  between  the 
steam-water  interface  and  the  lowest 
container  position. 

(2)  Near  the  top  and  the  bottom  of 
each  hydrostatic  water  leg  If  the  process 
specifies  maintenance  of  particular  tem¬ 
peratures  in  the  legs.  The  data  generated 
shall  be  recorded  In  appropriate  batch 
records  as  Indicated  In  §!  212.182(d)  and 
812.188(a). 

(h)  The  speed  of  the  container  con¬ 
venor  chain  on  hydrostatic  sterilizers 


shall  be  recorded  continuously  aiid  such 
data  shall  be  Included  In  batch  produc¬ 
tion  records  as  indicated  in  §  212.188(d). 

(i)  If  steam  or  mixtures  of  air  and 
steam  are  used  as  the  sterilizing  medium, 
timing  of  the  sterilization  process  shall 
not  begin  until  the  sterilizer  has  been 
vented  and  the  processing  temperature 
In  both  the  chamber  and  the  drug  prod¬ 
uct  solution  has  been  achieved. 

(j)  If  Vrater  is  used  as  the  sterilizing 
medium,  timing  of  the  sterilization  proc¬ 
ess  shall  not  begin  irntil  the  processing 
temperature  in  the  drug  product  solution 
has  been  achieved. 

(k)  Whenever  a  batch  is  subdivided 
for  purposes  of  sterilization,  the  lot  or 
control  number  shall  be  sufficiently  sp>e- 
cific  to  identify  the  sterilizer  in  which 
processing  occurred. 

Interested  persons  may,  on  or  before 
September  29,  1978,  submit  to  the  Hear¬ 
ing  Clerk,  Food  and  Drug  Administra¬ 
tion,  Rm.  4-65,  5600  Fishers  Lane,  Rock¬ 


ville.  MD  20852,  written  comments  (pref¬ 
erably  in  quintuplicate  and  identified 
with  the  Hearing  Clerk  docket  number 
found  in  brackets  in  the  heading  of  this 
document)  regarding  this  proposal.  Re¬ 
ceived  comments  may  be  seen  in  the 
above  office  during  woiking  hours,  Mon¬ 
day  through  Friday.  Ordinarily,  60  days 
is  provided  for  comment  on  a  proposal, 
although  the  CTommissioner  can  reduce  or 
extend  this  time  period  for  good  cause. 
Because  of  the  nature  and  extent  of  the 
regulations  being  proposed,  the  Commis¬ 
sioner  has  concluded  that  120  days  should 
be  allowed  for  public  comment.  In  the 
absence  of  extraordinary  circumstances, 
no  extension  of  time  for  commait  will  be 
granted. 

Dated:  May  21, 1975. 

A.  M.  SCHMUT, 

Commissioner  of  Food  and  Drugs. 

(FR  Doc.76-15586  PUed  5-28-76;8:46  atn| 
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DEPARTMENT  OF  HEALTH. 
EDUCATION,  AND  WELFARE 

Food  and  Drug  Administration 
(Docket  No.  76N-0100I 
INJECTABLE  DRUG  PRODUCTS 

Request  for  Comments  and  Information 
Regarding  Small  Volume  Parenteral  Drug 
Products 

The  Food  and  Drug  Administration  is 
requesting  comments  and  information 
regarding  the  applicability  of  proposed 
large  volume  psirenteral  regulations  to 
small  volume  parenteral  drug  products; 
comments  by  August  30.  1976. 

Elsewhere  in  this  issue  of  the  Federal 
Register  the  Commissioner  of  Food  and 
Drugs  is  proposing  to  amend  Chapter  1 
of  Title  21  of  the  Code  of  Federal  Regula- 
tlmis  by  adding  new  Part  212.  The  pro¬ 
posal  sets  forth  requirements  for  current 
good  manufacturing  practice  (CGMP) 


NOTICES 

in  the  manufacture,  processing,  packing, 
or  holding  of  large  volume  parenteral 
(LVP)  drug  products  for  human  use. 

Although  these  proposed  regulations 
are  directed  at  terminally  sterilized 
single-dose  containers  of  100  milliliters  or 
more,  the  Commissioner  considers  that 
many  of  the  proposed  requirements  for 
LVP  drug  products  will  eventually  be 
applied  to  all  terminally  sterilized  single- 
dose  injectable  drug  products,  regardless 
of  the  volume  of  the  container.  This  will 
necessitate  issuing  a  proposal  at  a  future 
date  for  similar  relations  for  small 
volume  Injectable  drug  products.  The 
Commissimier  therefore  invites  com¬ 
ments  at  this  time  from  all  Interested 
persons,  and  particularly  from  manu¬ 
facturers  of  injectable  drug  products,  re¬ 
garding  the  iqiplicabllity  of  the  proposed 
Part  212  to  terminally  sterilized  single¬ 
dose  injectable  drug  products  for  human 
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'use  that  are  less  than  100  niilllllters  in 
volume. 

In  addition,  the  Commissioner  Invites 
comments  and  Information  regarding 
current  manufacturing  practices  for  any 
terminally  sterilized  small  volume  pa¬ 
renteral  drug  product,  regardless  of  the 
sterilization  process  used. 

The  Commissioner  requests  that  infor¬ 
mation  submitted  include  brief  descrip¬ 
tions  with  flow  diagrams  of  the  processes 
involved  and  descriptions  of  the  types  of 
drug  product  containers  used. 

Any  comments  or  other  information 
should  be  forwarded  on  or  before  Au¬ 
gust  30,  1976  to  the  Hearbig  Clerk,  Pood 
and  Drug  Administration,  Rm.  ‘4-65,  5600 
Fishers  Lane,  Rockville,  MD  20852. 

Dated:  May  21,  1976. 

A.  M.  SCHBOOT, 

Commissioner  of  Food  and  Drugs. 

(FR  Doc.va  16684  PUed  6-28-76:8:46  amj 
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